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RECONKAISSANCE INVESTIGATIONS FOR URANIUM IN THE
COLORADD FRONT RANGE AND ADJACENT AREAS,

1947-1.951
by

Robert U, Kiang
ABSTRACT

Reconnaissance investigations for uranium carried out im the Colo=
rado Front Rarge end adjacent areas in Oolorado were made during the
period from 1947 to 1951. The investigations consisted chiefly of spote
checking mine dumps, outcrops, and road cuts, and included examination.
of streem beds, mill tailing ponds, and radicactivity traversing of ée»
lected surface arsas, and mine workimgs, Both portable and car-mounted
radioactivity~detection equipment were used in the fleld. The inrvestiga~
tions included mors than 250 idemtifiable- localities, "i"ha radioactive .
deposits examined are classified into the f@ll@wgng t'z;p@@: veins, breoc-
ciated shear zones, placers, spring deposits and mine waters, dissemina~
tioms in igneous aed metamorphic rocks, mill products, pegmatites, and
disseminations in sedimembary rocks. The most economically significan?
of these typss of occurrences for urénim are the veins, brecciated
ghear zones, and disseminations in sedimentary rocks, Uranium minerals
have not bheen found in significant quantities in placers; disseminations
of uranium in igneous and metamorphic rocks though common emough are 8o
far below ore grade that they are not of commerclal sigrificsncs.
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Natural spring waters and waters in mine openings very commonly
contain small quantities of uranium in solution; they are not signif-
icant for commercial exploitation and their geologic relationships are
not well understood.

Uraniuz minerals are fairly common in pegmatites bub are presfent in
such small quantities and so irregularly distributed in the pesgmatites
that this type of deposit has not proved to be ecoromically significant,

In addition to the En@wn (1) pitchblende~bearing vein deposite im
the Idaho Sprimgs—Central City distﬁicts in Clear Creek and Gilpim coun=-
ties, (2) the carnotite deposits near Leyden, Jeffersom County, (3) the
carnotite deposits of the Colorado Plateau regiom in the southwesterm
part of the state, and (4) the radiocactive springs thai are scattered
throughout the westerm half of the state; signiflicant uranium deposits
have bsen discovered, as a result of the investigations described, im
Custer, Jefferson, Larimer, Park, and Rout’ counties, Some of these
recently discovered deposiis have since been exploiled and have yilelded

small quantities of uranium ore,
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INTRODUCTION

Introductory statementd

The recornaissance investigations for vranium in the Colorado Front
Range and adjacent areas described in this report werse carried out by the
U. 8. Geological Survey on hehalf of the Division of Raw Materials of the
U. 8, Atomic Energy Commission in the period from 1947 to 1951, The
programn, for the most part, was outlined early in 1949 and is a consequence
of an evaluation of the results of Trace Tlements investigations carried
on by the Geoleogical Survey as early as 1945, and by the Manhattan Digsw
trict Engineer Project as early as 1943,

The scope of the program included reconnaissance investigations of
all types of radiocactive occurrences in the Front Range of Colorado, such
as vein deposits, placer deposits, springs and mine waters, mill products,
pegmatites, disseminated deposits in igneocus and metamorphic rocks, and
deposits in sedimentary rocks, with emphasis and some detailed studies on
those radicactive deposits which, as a result of preliminary field exam-
ination, appeared to be most promising for the occurrence of uranium,

The main objectives of the reconnaissance invest{igations program
in the Front Range were o discover and evalugte deposits of radiocactive
minerals, and to obtain geologic information that would be useful in
predicting not only areas favorable for uranium deposits, but also which

types of deposits might contain significant concentrations of uranium,
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The chief purpose of this repart is to summarize for the record the
results of the reconnaissance investigations, The classification and

evaluation of radicactive deposits are only briefly summarized hers as
this -information has been published elsewhere (King, Leonard, Moore and

Pierson, 1953; Kaiser and others, 1952).
Field work

The field work on which this report is based was begun in 1947 with
spot examinations of pegmatites and associated rocks for radiocactivity.
The field work continued during the summer months of 1948=~1949=1950 and
through the Spring of 1951, The Colorade Front Range project was
initiated toward the end of 1948 as a direct resuit of a request from the
U. S. Atomic Energy Commission,

Barly investigations for radioactivity previous to the Colorado
Front Range project were conducted by the Manhattan District Engineer
project and by the Union Mines Development Corporation in 1943,

Trace Elements investigations for uranium in the Colerado Front
Range were made in 1944 by Harder and Wyant of the U, S, Geological Survey
on behalf of the AEC in the Central City and Jamestown districts. They
recommended further study of the deposits in these districts.

In 1945 Harder and Stead of the U, S, Geological Survey recommended
that Ythe mineral districts of Central Colorado be further investigated
as this whole area exhibits higher than average radioactivity® (Harder
and Stead, 1945).

Eighty-one localities, including 71 pegmatite deposits, were examined

for radioactivity by K. G. Brill, Jr., U, S. Geological Survey, in 1947.
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Spot property examinations were conducted by Gott and Wyant of the
U. S. Geological Survey in the Front Range area in 1948, In December 1948,
considerable newspaper publicity was given to the discovery by the Cone-
solidated Caribou Silver Mines, Inc., of pitchblende in the lower levels
of the Caribou mine in Boulder County.

The field work consisted principally of radiometric traversing of
natural exposures, of mine workings in operating mines, and of accessible
portions of abandoned mines. Spot examinations were made of individual
properties suspected or reported to contain radioactive minerals. The
field work was concentrafed in those districts from which there was a
known production of wranium, but some examinations for radioactivity were
made at localities in many counties outside of the Colorado Front Range
area. | ‘

Where possible all significant radiocactivity anomalies were checked
for uranium content by chemical analysis of samples collected in the
field., Detailed geologic mapping was done in special cases when signife-
icant radioactive deposits were found. Significant radioactivity anom-
alies are those anomalies that amount to about five times the background
radiocactivity. Background radiocactivity as used in this report is the
general level of radiocactivity in the area where radicactivity measure-
ments are being made. The radiocactivity anomalies were evaluated in
their relation to the local ge¢logy rather than on the ratioc of the

radicactivity measurement to the background radiocactivity.
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ColEre s el e wle T i v T ee st dv e

Both portable field Geiger-Miller beta~gamma ray couniers and car—
borne gamma~ray counters were used in the search for radioactive deposits,
The portable~type counter was used for detailed traversing of small areas -
and mine workings. The car-borne type counter was used for general sur=
'geys of large relatively flat areas and for traversing aleong roads. The
localities examined are shown on figure 1,

Several different models of portable-type Geiger-nﬂllar counters
were used in the fleld as they were designed, marketed, and made available
to the field parties,

The car-borne counters consisted of a modified Victoreen counter and
two 2-inch diameter by 40-inch long metal Geiger-Miller tubes. These
counters were assembled and mounted on field cars in Denver. The 2~ by
4o-inch tubes were mounted with the tubes in longitudinal position paral-
lel to the outer edges of the car top on ski racks attachéd to the roof
of the car, The counter was placed in the cab, and the rate-meter (mi-
croammeter) was mounted on the dash panel at window level. The cables
and electrical connections were water~proofed to permit use in all weather
conditions, A more elaborate system of car-borne radiometric equipment
used for radiometric reconnaissance in the eastern United States in 1948
and 1949 is described by Nelson (1953).

’ In making radiometric traverses with car-borne equipment only the
r;lative radicactivity was observed and recorded. This method was useful

only for detecting radiocactivity anomalies during rapid reconnaissance
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along roads, and the readings have no quantitative significance. The data
obtained from the road logging for radicactivity are shown on table 9,
Numerous roads in the Front Range in addition to several hundred miles in
other parts of Colorado were traversed using car-borne egquipment, but ne
attempt was made to get complete road coverage. The routes traversed are '
shown on figure 1,

During the early part of the project it became apparent that the
radiocactive deposits of possible economic importance were not evenly dis-
tributed throughout the entire Colorade Front Range extending from the
Colorado-Wyoming border to south-central Colorado, but to a large degree
concentrated in that part of the Front Range between Boulder and the Idaho
Springs-Central City area, and roughly coinciding with the northeastern
part of the Front Range Mineral Belt., This suggested the possibility that
reconnaissance in the major metal-mining districts of the central mineral
belt of Colerado would be rewarding.

It has also become evident that some of the minor mining districts
that flank the central mineral belt are favorable for uranium deposits.
Examples of this kind are the deposits at Prairie Divide, Larimer County,
Ralston Creek area, Jefferson County, and deposits in the vicinity of

Steamboat Springs, Routt County.
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SUMMARY OF GZOLOGY OF THE FRONT RANGE

Location and general features

The Colorado Front Range is the northward~-trending mountainous area
that extends from Canon City north to Wyoming, The Front Range is bounded
on the east by a line passing just west of Colorade Springs, Golden,
Boulder, and Fort Collins; its western boundary approximately follows the
Continental Divide from the Wyoming line to Hoosier Pass where it swings
southeastward toward Canon City. The outline of the Colorade Front Range
is shown on figure 1, N

Altitudes range from about 6,000 feet above sea level along the
eastern border of the Front Range where it Jjoins the Colorade high plains

to over 14,000 feet above sea level at the highest summits of Longs and
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Pikes Peaks, 3Because of the high altitudes much of the arsa has relatively
short summers and the field season is consequently iimited,

Roads of varying quality make most of the area accessible by car or
truck, but a few places are still fairly remote.

The headwaters of two major rivers, the Arkansas and the South Platte,
form the drainage of virtually the entire area.

Many local geographic features and place names are referred to in the
text that do not appear on any of the illustrations accompanying this re-
port. Such names are inciluded for the convenience of the reader as an ald
to locating properties in the field, and they can be readily identified
by reference to standard maps such as U, S. Geological Survey topographic

guadrangle sheets or County Highway and Transportation Maps.

General geology of the Front Range area

The geology of the Front Range of Colorado has been described by
Lovering and Goddard (1950). The Front Range is composed of igneous,
metamorphic, and sedimentary rocks that range in age from Precambfian to
Tertiary. Most of the rock in the Colorado Front Range is Precambrian
in age and consists partly of metasedimentary schist of the Idaho Springs
formation that has been intruded by granites, The schist occupies per-
haps one~fourth of the area and is distributed irregularly throughout the
area., The granites form several large batholithe including the Pikes
Peak, Silver Plume, Boulder Creek, and Sherman batholiths. The Boulder

Creek batholith is the oldest igneous rock and is considerably smaller
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than either the Pikes Peak or Silver Plume batholiths, It occupies the
central portion of the Front Range and is best exposed in the area south
and west from Boulder to Georgetown,

Sedimentary rocks ranging in age from Paleczoic te Tertiary are
tilted and faulted against the Front Range on both the east and west
flanks, but with few exceptions sedimentary rocks do not occur within the
Range.

Small bodies of igneous rocks of Tertiary age are exposed as stocks
and dikes cutting the Precambrian schist and granite. These Tertiary ine
trusives occur in a zone extending southwesterly acress the Rocky Moun-
tains from Boulder through Breckenridge to the San Juan Mountains., In the
southwestern part of the Front Range a fairly large area is covered with
Tertiary volcanic rocks, The Tertiary igneous rocks range in composition
from diabase to alaskite and generally have porphyritic textures.

Vein deposits that éon‘kain metallic and nonmetallic ores occur
throughout the Front Range arsa from the Wyoming border to Cripple Creek
and beyond, but they are most numerous and have been most productive
within the Front Range Mineral Belt (fig. 1) or along the southwesterly
trend of this belt, The veins are chiefly in Precambrian granite and
schist and in or near intrusive bodies of Tertiary igneous rocks. The
veins may contain appreciable quantities of uranium and thorium in addi-
tion to their precious- and base-metal deposits.

Pegmatite deposits that contain minable bodies of feldspar, mica,
and beryl are sparsely distributed in the crystalline rocks of the Front

Range area and in other parts of the state.
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Important placer deposits are restricted to a few of the streams that
drain some of the major mineral districts of the state; rich placer de-
posits have been worked along Clear Creek, and along the South Platte,

Arkansas, and San Miguel rivers.

Distribution of uranium deposits

Uranium deposits in Colorado are widely disﬁriﬁuted throughout the-
western half of the state in igneous, metamorphic, and sedimentary rocks
which range in age from Precambrian to Tertiary.

The most productive of the uranium deposits are the carnotite type
found in the Salt Wash sandstone member of the Morrison formation in the
Colorado Platean area of southwestern Colorado, northwestern New Mexico,
northeastern Arizona, and eastern Utah. The second most productive urani-
um deposits in the state have been the pitchblende-bearing vein deposits
of the Front Range mineral belt in north-central Oolorado. The small but
significant production of high—grade uranium ore that has come from these
vein deposits is shown in table 1. Potentially important deposits of
uranium occur throughout the central mineral belt of Colorado and in scat=
tered places northwest and southeast of the mineral belt. The localities
examined for uranium in Colorado are grouped by county in tables 2 to 5.

Uranium occurs in metalliferous veins in Precambrian granite, gneiss,
and schist in Larimer, Boulder, Gilpin, Jefferson, and Clear Creek Coun=

ties. At Caribou in Boulder County uranium is found also in veins in a
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Table l.,--Mine production of uranium in Boulder, Clear Creek, and Gilpin

Year

1871

1872
1873'
1873
1873.
1874-1883
1884
1885-1896
1897%

1897
1898
1898
1899

1900

19011904
1905~1906
1905-1906
1907-1908

Mine

Wood
Wood
Wood

Wood

Wood

Wood &
Kirk

Kirk
Kirk
Wood

Wood &
Kirk (1)

Yood &
Kirk

Rirk
Kirde

Counties, Colorado.

(1871-1948)
Percent,. Ibs.
Tons U3©8 Ua0g
0.1 60 120
3. 60 3,600
2. 50 2,000
.1 67 134
o6 10 (%) 120

No record of production
3. 70 4,200

No record of production

15. 53 15,900
2.25 50 2,250
8. 50 8,000

33. 12 7,920

43, . 12.5 10,750
6.58 16 2,106

No record of production
100. 3.5 7,000

No record of production
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Table l.-~Mine production of uranium in Boulder, Clear Creek, and Gilpin
Counties, Colorado—~Continued.

Percent Lbs,

Year Mine Tons 8308 0308
1909 Belcher 0.8 30 480
1910 German . W8 30 480
1911 German +25 30 150
1912 Calhoun .12 375 90
1913 Belcher <12 70 168
1913 Belcher .11 20 Ll
1913 Belcher 1. 2 40
1913 Belcher 5. 2.6 260
1913 Wood 2 50 200
1914 Kirk 50. : 1.49 1,490
1915 —— 0 0 0
1916 Wood 10. 60 12,000
1917-1918 — 0. 0 0
1919 Jo Reynolds 8. 72 11,520
1920-~1939 — 0 0 0
1940 “ Wood .5 13.5 135
1941~1947 e 0 0 0
1948 Caribou _ 2.5 7.5 375
Totals 316.03 16, 7% 105,532

*In addition 17 tons of uranium ore containing about 53 percent U303
may have been produced in 1897,

**Calculated average grade.
Data from: Bastin and Hill (1917); Lovering and Goddard (1950); Rickard
(1906); Moore & Kithil (1913); unpublished and private reports;
official communications; newspaper accounts,
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Table 2 - Deposits examined in Boulder County

eralo;
Name of mine, EqniY&lm
Index  property or Location Development Type of Radioactive Associated Material Uranium Uranium
number  locality sec. T. B, of property Host Bock deposit Sise material minerals sampled (percent) (percent)

1 Argo mine. 13 2N 72W. Shaft, 5 levels. Silver Plume Breccia

granite, zone. 60 ft. by 250 ft. Uraninite (?» Galena, pyrite  Fluorspar. 0,017-0.047 ——
sphalerits, Sulfides. 0,004
quartz, clay Darke-purple +016=003
materials, fluorite.

2 B and A lodes 30 2N 71w 80-ft. adit, Altered Pyrite 2 ft. to 10 ft. Limonite(7). Pyrite,quartz, uarte-

Nos. 1 and 2. pits. granodiorite. vein,- wide. pyrite vein. +005-,007 .00

3 Beryl lode 27 2N 71w Adits,glory Granite Pegna~ 300 ft, by 75 ft. Black Wuartz, feldspay, Pegmatite. +006 «002

(Lehman) . hole,trenches. gneiss and tite. by 40 ft. mineral. garnet, beryl,
schist, cleavelandite,
hematitg(?),[mala~
chite{ 7} biotite.
L Black Crow 22 2N 7iW. 30-ft. adit, Muscovite Pegma- 100 ft. by 15 ft. None Feldspar,
prospect. trench, schist. tite. by 30 ft. muscovite.

5 Blus Jay mine. 30 2N 7M. 300-ft. shaft, Altersd Fluor= 6 in, by 16 ft. Uraninite, Fluorite,quartz  Fluorspar. — +037-.045
2 levels,. short granodior- spar vein. by 1000 ft. uranothorite. pyrite,galena, Dark-purple — . 084
adits. ite. clay minerals. fluorite.

Altered grano-  me———- «002
diorite.

6 Brown Spar mine. 2 2N 72w . 300 ft. shaft, Altered Flourspar 7 fto by 25 ft. em———— Fluorite, pyrite, Vein materisl — ———mew
3 lsvels. granodiorite. vein. by 100 ft: by galena,clay with fluorite. .029 013

300 ft. deep. minerals, anker—
ite, quartz.

7 Buddy lode 27 2N 7iW . 50-ft. trench. Granite and Pegmatite 100 ft. by 20 ft. None Quartz, potash

{Highline prospect}. granite gneiss, by 10 ft. feldspar,musco-
vite

8 Burlington 24 2N 72W . 500-ft.shaft, Sericitized Fluorspar 20 ft. by 350 ft, —————m Fluorite,galena, ———m—— N LTI 70 Jpe——

mine, 4 levels, granite, breccia zone., by 500 ft. deep. pyrite,quartz,
clay minerals.

9 Copper Blush 17 2N 71W. Shaft,levels Silver Plume Quartz-fluor~ —e———- ——— Fluorite,pyrite Fluorspar 022 « 004

mine granite. spar vein, chalcopyrite,
quartz,chert,
10 Curie and Tile 29 2N 7IW. Springhouse Silver Flume Flowing 14 gallons Radium, radon(?} Water Water. +005-.01(est) .01(ppm)
radioactive granite. spring. per minute uranium Evaporite. +004
springs. Granite. «002=. 004
n Elkhorn mica 27 2N 7IW. Pit,20 by 30- Biotite Pegmatite. 100 ft.by 15 ft. Torbernite(?). Quartz,potash Muscovite
mine (Tin Horn ft; adita, diorite by 50 ft. feldspar,muscov- with
lods). gneiss, ite,garnet,mica, torbernite(?) .022 .012
12 Emett mine b 2N T2W. 1000-ft. shatt, Silver Plume Fluorspar 20 ft. by 200 ft, Torbernits, Fluorite,pyrite Fluorite. +007-.052 «004-,017
crosscut tunnel, granits, vein, by 500 ft. meta~torber~ galena,chalco~-  Bfown muck .083 .003
10 levels, nite. pyrite, sphaler-
open cut. ite,quartz,
chalcedony.
13 Energy claim. 19 2N 71w Pits and trenches. Altered Fluorspar 2 ft.by 150 ft, —e———— Fluorite,quartz, Vein, +019 «009
granodiorite. vein. by 75 ft. pyrite. Granodiorite. ,006 ——
L, Horn prospect. 29 2N TiW. Pits Silver Plume Disseminated ——e——en — warsz, pyrite. Granite. .005-,006 + 003,006
granite.
15 Gladstons mine. 13 2N 72W. Shaft,pits, Fluorspar —— ———— Fluorite-pyrits, Fluorite <004 003
do. breccia zons, sericite. and pyrite.
16 Lehman lode mine. 19 2N 71W. 67-ft. adit, Altered quartz,Fluorspar 2 ft. to § ft. ———— Fluorite,pyrite  Fluerspar, .007-.035 +003-,005
16-ft. raise. monzonite breccia gone. wide clay minerals.
porphyry.
7 Lehman Mill, 19 2N 71W. Mill. ——— M1 Sulfide »016-,031 .013-.018
products, concentrate.
18 McKinley mine 13 2N 7aW. Shafts and Altered Fluorapar —— — Fluorite,pyrite, Fluospar 008 «Q04
adit (caved). Silver Flume vein. quartz,clay and granite.
granite. minerals.
19 Nations Treasure 24, 2N 72W. 200 ft. of drifts, Silver Plume Fluorspar, 50 ft by 150 ft. Torbernite. Fluorite,quartz, Fluorite with .§35-.10 +024=.075
mine, cropscut tunnel, granits. breccia zones, pyrite,galena, sulfides,
glory hole, chlorite,clay Granite with
minerals,chalced~ torbernite. <13 ——r—
ony.
20 New Girl 22 2N TIW 4 adits, Biotite~ Pegratite. 400 ft. by 50 ft. Torbernite. Quartz,feldspar, Muscovite —— .015
(Colunbine lode) glory hols. muscovite by 50 ft. muscovite,beryl, with
prospect. schist, columbite, torbernite.
21 Orion mine 24 2N 72w Shafts,open Altered Fluorspar 6 in. to 3 ft. —— Fluorite,quartz, Fluorspar vein ,Ol(est) + 00k, 008
cuts,drifts, granodiorite. vein, wide. lematite,pyrite. material.
pits,trenches.
22 Osark Mahoning 24 2N 72w Mill, —— Mil1 Crushed ore. ———— +01-,034
mill products. Sulfide con- ——— +035-,19
centrates,
fINOrSPar COflm  mmmmmmm +003
centrates.
Tails, e +005-,034
Concentrates from =——————  1.03-1.5
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Table 2, — Deposits examined in Boulder County.-Continued,

Name of mine,

Mineralo;
Index property or Location Development Host rock Type of Radioactive Associated Material Bguivalent
number locality Sec. T.ER. of property deposit Size siaterdal minerals sampled Uranium Uranium
e (percent) (percent)
1
23 Poorman mine. 30 2N 71W. 60-ft, shaft, Altered Fluorspar — — Fluorite, Fluorspar, 0.006 ———
100 ft. of drift. grenodiorite vein, quartz, Dump, ——— 0.022
carbonates Mine water. ————— +06(ppm).
galena,pyrite,
biotite.

24 Rusty Gold and 17 2N.71W. 30~foot adit, Silver Plume Pegmatites, 5 ft.by 75 ft. Uraninite, Allanite, Cerite rocks 0Ly~ .02
other cerite pits, trenches. granite. monazite, epidote,cerite, Cerite. 5
prospects. tornebohmite,

bastnasite,
monazite,

25 Spartan No. 5 19 2N 7IW. e Altered quartz Fluorspar ——— ——— Fluorite, Fluorspar vein  ,004 +00L
mine, mongonite. vein pyrite. material.

26 Yellow Girl 2, 2N, 72W. Crosscut, Altered Vein, —— — Fluerite, Fluorspar ore,  e——e—e— + 004
mine, adits, open cut. granodiorite. quartz, Water, —— .22 (ppm).

pyrite,
galena,
clay minerals.

27 Bell group 22 1IN, TiW. 150-ft.adit. Boulder Creek Vein, —— —— Quartz,pyrite Vein material.  .U06-.041 «003-.037
of mines. granite, wall rock. 037 .030

28 Black Cloud 12 1IN 72W. 1500 ft. of Boulder Creek Vein. 2 ft. by 200 ft. Pitchblende. Quartz,pyrite, Vein material,  weeee— .001~.081
mine, adit and drifts granite, gold, silver-bearing

galena,sphalerite.

29 Copper King L, AIN.72W. 500 ft. of drifts, Amphibolite Vein. 35 ft.by 250 ft. None Pyrrhotite, ——— m——— ———
nickel mine, 110-ft. raise. schist, horn- niccolite,

blende diorite pentlandite,
gneliss. pyrite,
chalcopyrite.

30 Grand Republic 19 1N 71W 2000 ft. of Boulder Creek Breccia —— None Pyrite,quartz
mine. workings, granite. zone. ferberite,

marcasite,
arsenopyrite.

31 Hoosier dike, 13 1N,724¢  Outcrops and Granite, Breccia 10 ft. by ————— Quartz, hematite. Quartz with .005(est. ) ———

pits. reef. 12 miles. hematite.

32 Maxwell dike. 27 1N 71W. Outcrops and Granite and do. 50100 ft, by —————— ———— Silicified .005(est. ) —

pits. gneiss. 11 miles. granite
and gneiss.

33 Pegumatite 5% IN 71M. Pits and Granite gneiss, Pegmtite. 100 to 400ft,  ————e—m Beryl, columbite, Granitoid rock  ,007(est.) —_———
prospects on trenches. biotite augen by 50 ft. tantalite. with biotite +O0L=. 005( ests ) ~mm—m—em
Butzel Hill. gneiss, pegmatite.

3 Poorman dike, 20 1IN 71W Outcrops and Granite. Breccia 10 ft. by 5 —— Hematite Silicified «006-.041(est., ) ——mem—

pits reef. 3. granite with
hematite.

35 Radiocactive quartz 6 1INT7WW  Qutcrops. Biotite Disseminated, 30 ft.by 300 ft. —=ww— — Wartz mon- 2003, 00h{ est, ) ~mem—m
monzonite on augen gneiss. zonite.
Butzel Hill,

36 Snowbound mine. 6  IN.71W. Adit and Augen gneiss. Quartz veins, —mwem—e- — Quartz,galena. wartz vein. +007 .006

shaft,

37 Wilson beryl 7 IN.71W. 2 pits. Biotite Pegmatite. 200 ft. by 10ft, e———— Quartz,potash Granite. +005 +002
prospect. granite gneiss. feldspar,misco~

vite,beryl.

38 Yellow Pine 20 1N 71W. 6 levels, Granite,aplite, Vein — None Argentiferous — ——— ——
mine shaft, winzes. pegnatite. galena,freiber—

gite(?),pyrite,
sphalerite,quartz.

39 Copper Rock area. 22 1N, 72W. e Porphyry dikes, Fracture B —— —— Pyrite,chal- Altered +005(est. ) ——

bostonite, coatings and copyrite. porphyry
gneiss, disseminations, and schist,

40 Lois,Sunnyview, 1 1IN 73W. 30-ft.shaft, Idaho Springs Vein, — None. Pyrite,quartz. Vein material — ——w—e—— .001~.003
and Johanna claims, 70~ft,tunnel, schist and (submitted by

Silver Plume owner ).
granite.

4 HurricaneHill 7 18.72W  OQutecrop. Granite and Breccia 10ft. by 15 —— Hematite, Silicified +008(est., ) —
dike schist. reef, miles. granite and

hematite.

42 Livingston dike. 25 1N.72W. do. do. do, 10ft. by 15 —— Hematite. Quartz vein. <017 ——

miles.

43 Primos mine. 12 18 73@, Shafts, trenches, Idaho Springs Vein, ~ None. Ferberite, —— ———

adits, and open schist and quartz.
cuts, gneiss.

by Pueblo Belle 31 1IN 71W. Adit Boulder Creek Vein. ———— ———— Quartz,pyrite, Quartz vein. 071 .005
mine, granite, ferberite. Altered .008 .002

granite.

45 Wheelman tunnel. 31 1N, 71W. 515-ft, adit and do, Pegmatite. 4=t .thick — Quartz,carbon- Granite. «004 .00L

150-ft. of drifts. ates, fluorite. Aplite. .005 ——
Pegmatite, «012 «013
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Table 2. - Deposits examined in Boulder Céunty-~ continued,

Name of mine,
Index property or Location
number locality Sec. T.R.

4  Antietam mine 16 1S.73W.
and nearby
shaft.

47  Arapahoe Gem 20 1S,73W.
mine,

L8 Bluebird group 2 1S.73W.
of mines.

49 Caribou mine, 8,9 1S.73W.

50 Congo Chief L 1S T3W.
mine.

51 Denver group 7 1S.73W.
mine,

52  Enterprise,Gold 20 1S 73W.
Dust,Village
Belle and Bird's
Nest mines.

53 Fourth of July 34 1N 74W
mine,

54  Golden Reward 15 1S 73W
mine,

55  Great Northern 5 1S 73W.
mine.

56 Mogul tunnel. 21 1S.73W

57  ¥andora mine. 5 1S.73W.

58 Platteville 19 18.73W.
mine.
Rosalind group 16 1S.73W.
of mines
Shirely,May 19 15.73.
Queen,X-Ray,
and Hattie
May mines,

61 Terror-Rose- 21 1S.73W,
berry mine,

62 Up-to-date 6 1S.73W
mine,

63 U.S.Gold 1 and 12
Corporation 1S. T
mine.

Mineralo
S Equivalent
Development, Type of Radiocactive Associated Material Uranium Uraniun
of property Host rock depesit Size material minerals sampled (percent ) (percent)
390-ft. adit Quartz,monzon~ Vein. 1/h=in,  ————— — Quartz,hematite. 0,005(est.) Q001
and 145 ft, of ite gneiss, wide,
drifts, Idaho Springs
schist.
420-ft. tunnel Quartz,monzon- Vein =—~—w==—  None, Pyrite,quartz — — ——
ite gneiss,Idaho
Springs schist.
800 ft.of adits. Granite,pegmatite do. 1/2 to — Quartz,galena, Peguatite. .032 +00%
andesite,schizt, 18 in. chalcopyrite,
malachite,specula~
rite,baritd.
11,000 ft of  Monzonite. do. 1/2to 6 in. Massive and Galena,ephalerite, Pitchblende~ — £001-1.23
workings. by 70 ft. by sooty pitche marmatite,ruby, bearing quartz-
100 ft. blende. silver,wire silver, carbonate vein.
pyrite.
Shaft. Idaho Springs do. —— None. Galena,sphalerite, =emamem —— ——
schist,granite, Quartz,carbonate.
monzonite,
1100-£t. Monzonite. doe 6 in, to  None. Pyrite,chalcopy~  ———wm— —————— ———
tunnel. 3 . rite quartz,
carbonate.,
Shafts, Idaho Springs Veins, 1/2 to 6  Nona. Quartz,pyrite, — —————— ——
adits, and schist, gneiss, in. wide. gold tellurides,
drifts. and pegmatite, carbonates.
3000 ft. of Idaho Springs do. 2 to 12  None. Pyrite,hematite ———— ——— —
adit and schizt and in, wide
drifts, Swandyke gneiss.
322 ft. of Schist,pegmatiteg do. 1 to 2 in, —~———— Quartz,pyrite. Quartz-pyrite <01 +001
drifts. porphyry dike. wide, vein,
Shaft. Idaho Springs o, ——— None. Quartz,sphaler- ——— ———— ——
schist and ite,galena,chal-
monzonite. copyrite,copper
carbonates.
2500 ft. of Schist and do, 2 in, t0 =—m——— Quartz,calcits, Iron-stained +005(est.) —
workings, gneliss. 24 in, pyrite,roscoelite, fracture zone.
wide. gold tellurides.
Shaft, Moneanite. Vein, ~=ee—  None. Pyrite. — —— ———
400-ft. tunnel do, Vein zone 6 in, to —e—e—— Gold-silver tellu- Iron-stained vein .005(est.) ——
2 ft.wide. rides,pyrite,quartz zone.,
Adits. Schist and Veins, ~=wm—e  None. Quartz,pyrite, — — —
gneiss. chalcopyrite.
600-1t.adit, Monzonite near Vein zone, 6 in. to Unidentified Quartz,pyrite, Quartz vein. +009-.072 +001=.034
raises, contact with 3 ft. sooty material
stopes. pre-Cambrian Qartz vein. SOl 00
schist.
700-£t.adit , Idaho Springs Shear zone, =eewwewe  ————e- Quartz,pyrite, Quartz-pyrite »008-,042 »001-,002
200-ftishaft, schist. gold telluride. vein material
short crosscuts.
1900~ft. adit. Mongonite. Veins. 1 in. to None, Galena,pyrite, —— — ————
2 ft. wide. chalcopyrite,
quartz,calcite,
siderite(?).
—— Granite Vein. ~e————  None. Pyrite,chalcopy~  =mmwm—— ——— ———
rite, specularite,
epidote.
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sits examined in Clear Cr Co

Index Name of Location Type of Radioactive Associated Material Ezuivalant. Upanium
number property Sec. T. R.  Development Host rock deposit Size material minerals sampled percent) (percent)
by Ajax mica mine 34 35.72W. Large cut, Schist Pegmatite 130 by 30 by -_ Muscovite, albite, Schist. - 0.003

several levels, 20 ft quartz, tourmaline.
65  Bostonite 26 38.74W. None Gneiss and Dike 100 by 200 ft = -~ - Bostonite. 0.008 -
porphyry dike schist
(near Jo
Reynolds mine)
66 Branat Ranch 12 4S.72We 3 small Granite gneiss Pegmatite 100 by 15 by - Microcline, quartz, Pegmatite, - «002
prospect pits 20 £t mica, beryl, topaz.
67 Denbigh shaft 22 38.73W. Inclined Gruanite and Vein 2-6 inches None Quartz, chalcopyrite, - - -
shaft, 2 granite gneiss wide chalcocite.
tunnels
68 Doctor tunnel 27 38.74d.  500-ft Granite, schist Quartz- - None Pyrite, chalcopyrite, - - -_—
adit and andesite sulphide sphalerite, galena,
porphyry vein manganese oxide.
69 Franklin-Silver 25 35.73W.  200-ft —_— Vein — None — - — -
4sge mine shaft, adit
70 CGriffith tunnel 8 48.74W. 2 adits and Gneiss do. —_ None Pyrite, chalcopyrite, - - —
crosscuts sphalerite, galena.
n Grover mine 16 45.72W.  250-ft by 8- Granite gneiss FPegmatite 760 by 25 by Columbite Beryl, quartz, albite, Pegmatite, . 001~ 003~
£t cut, adit 40 ft biotite, muscovite. Neih 011
T J. L. fZmerson 22 35.73w. -— Granite gneiss Vein — None Pyrite, hematite, -— - —
mine and monzonite chalcopyrite, galena.
porphyry
3 Jo Reynolds 35 35.7hu.  L500-ft Sl:h}st. angd Vein -— Pitchblende Qartz,siderite, Vein material. _— . 005~
mine tunnel, granite sphalerite, galena, .16
drifts, shafts chalcopyrite, pyrite,
tetrehedrite
T Lombard mine 1 45.74W.  150-ft shaft Schist Vein 1230 by —_— wartz, sphalerite, Vein material .005 003
and 2,000 ft 1 ft galena, chalcopyrite,
of drifts siderite, pyrite.
7% Lone Star mine 3 4S.72W.  200-ft adit Gneiss and Pegmatite - Allanite, Feldspar, quartz, Pegmatite. .005 -
schist uranophane(?) biotite,
76 Martha E 5 bS.73W.  150-ft adit Biotite Shear zone - Metatorbernite Pyrite, quarts, Shear zone L013- +003~
prospect and winze schist autunite, material. W13 12
pitchblende.
77  Nabob tunnel 35 35.74W. - Granite gneiss Vein 2 in,-6 £t None Galena, bornite, - 004 -
wide covellite. (est.)
78 Robineau claims 35 3S.74W. Shafts and Cranite Vein - Torbernite Goethite Vein material - .010
pits pegmatite dumontite
kil United Lead and 26 35.74#. 200-ft adit Schist, Vein -— - Quartg, galena, Bostonite . 005 -
Silver Company gneiss and pyrite dike (est.)
mine hostonite.
80 Sawmill Gulch  4&5 4S.724.  ddit Schist and
peguatite gneiss. Pegmatite -~ — Quartz, potash Pegmatite. «002 -
Prospects ’ feldspar, biotite.
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Table 4.,—Deposits examined in Gilpin County

Mineralo, Equivalent
Index Name of Location Host Type of Hadloactive Assoclated Material Uranium Uranium
number property Sec. Ts R. Development rock deposit Size material minerals sampled (percent) percent,
81 Alps mine 14 3S.73W. Reportedly Gneiss and Vein D — Uraninite Galena,sphalerite, Water. — 0.14 ppa:
worked to schist (reported) pyrite,
1500-£t, depth
82 American Flag 15 38.73M.  wmemmee Gneiss and do. — None Quartz,pyrite.
schist
83 aApex claims 25 3S.72W. Prospect tunnel Granite gneiss, Diseemina- None —
20-ft. biotite schist tion in
igneous
rocks
84  Ayres~and Taylor— 14 35.73W. 2,000 ft. of e Vein ——— Pitchblende Pyrite,chalocopy- Vein material. 0.024-2.80 +001-22
Leavenworth mines drifts rite,galena,sphalerite,
enargite,quartz.
85 Belmont mine 22 35.73W.  820-f%. shaft, Granite do, —— None Galena,sphalerite,
10 levels gneiss chalcopyrite,pyrite,
tennantite,
86  Bezant mine 14 35.73W. 485-ft. shaft, Biotite gneiss, do, 2% in. by Pitchblende Ga.ena,sphalerite, Vein material, ~—e-~— «425-17%00
drifts. and schist 20 ft. (reported) chalcopyrite,pyrite, (reported
{reported) enargite.
87 Blanche M mine 15 3S5.73W.  crmreve Granite gneiss do. ——— None ‘Quartz,pyrite.
and schist
£8 Bob Tail tunnel 7 35.72W. 35 miles of Silicified do, — Pitchblende Pyrite
workings granite (reported)
gneiss
&9 Bonanza mine 18 3S.72W.  Shaft,drifts. Schist and do. 2 ft, wide Pitchblende Pyrite Vein material, ————w-e 14.00
pegmatite
90  Bon Ton mine L 3S.73W, - —— do. - Dump material. »005(est.)
91 Buena Vista claim 13 38, 73W. Pits,trenches Gneiss and do, ——— None ——
schist
92 Calhoun and Wood 14 3S.73W.  Shafts,drifts Gneiss and do, 2-18 in. Pitchblende Chalcopyrite, Vein material, « 0081427
mines schist quartz,pyrite,
galena,sphalerite.
93 Charter Oak claim 15 35.73We ==m—e—e Silicified do, ——— None Quartz,pyrite,
- gneiss chalcopyrite,
94 Day Spring mine 14 35.73W. Shaft —— do, ———— None ———
25 Delaware mine 15 35.73W, do. Granite gneiss do. —- None Galena,sphalerite,
quartz,pyrite.
96 Delmonico mine 1k 3S.73W. do. Granite gneiss do, ————— None Galena,sphalerite,
pyrite,chalcopyrite.
97 Druid mine 23 35.73W., 2 shafts, Granite gneiss do. 2 in.~11 ft. None Gold,pyrite,galena, —— —m——
8 levels and sbhist chalcopyrite,sphalerite,
enargite,quartz.
08 E¢yptian mine 14 3S.73W;  880-ft. in- Granite gneiss do, —— None Pyrite,sphalerite,
clined shaft, Juartz,galena,chal-
7 levels copyrite,chalcocite,
99 Eldorade mine 1k 3S.73W. Shaft —— dos meemmmee Pitchblende Pyrite,sphalerice, Vein material ——— .026
galenda,
10C  Ethan Allen mine 1k 35.73W. do. —— do. ———— None [
101  Fairfield mine 22 38.73W. ao. Schist do. —— None Pyrite
102 Faanie mine 23 35.73W.  ——————m Granite gneiss =~———-— —— None Pyrita,quartz
103  Forfar mine 23 35.73M.  ——mmeem Silicified —vmmmee ———— None Quartz,pyrite,
granite gneiss
10, Frontenac mine 24 38.73W. Inclined do. Vein — None Galena,sphalerite
shaft chalcopyrite,quartz
pyrite.
105 Gem mine 15 38.73W. 270-ft, shaft, Granite do, — None Galena,sphalerite,
levels gneiss
106 Gernen and Belcher 14 3S5.73W.  Shafts,3,000 Gneiss and do, ——— Pitchblende Pyrite,galena, Vein material  ——~--. — .00l
mines ft. of drifts schist chalcojyrite,enargite,
sphalerite.
107  Geld Uollar mine 15 3S.73W.  Shaft Biotite schist do, ——— Nene Pyrite,covellite,
and granite galena,sphalerite,
gneiss chalcopyrite,quartaz,
108 Cold King mine Ay 3S.7M. e Granite gneiss do. ——— ——— wartz Vein material .003 002
109  Gola Rock mine 22 38.73W.  600-ft. Highly silici- do, ———— Fitchblende wartz,chalcopyrite, Vein material .11
shaft fied gneiss pyrite.
and schist
110  Gomer mine 23 35.73W. Shaft Biotite,schist do, = = = mme———e None Pyrite,sphalerite,
and gneiss galena,quartz,
111 Harsh mine 1, 3S.73W. 80-ft, shaft, Granite gneiss do, L -6 ft. ——— Galena,sphalerive, Vein material. .007 #011
60 ft. of wide pyrite.
drift
112  Incidentsl mine 23 35.73W. Shaft Highly altered do, ——— None Pyrite

granite _neiss
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Index Name of
number property

s

117

118

119

120

122
123

124
125
b 12

127

128

129

&
15

135

136

13%

Iron mine 23 38.73.
Iron Duke mine 23 35.73W.
Jade lode 22 35.73W.
Jasper cuts 13 35.73W.
Jefferson mins 15 38.73W.
Jenny Lind Gulch 9 28.73W.
area (Belle

Maxville claims)

Kirk mine 4 35.73W,
Lynne mine 15 35.73W.
Minnescta and 14323,35.73W.
Hillhousemines

Mitchell mine U 35.73W.
Nimrod mine 15 35.73W,
Ohic mine 14 3S.73W.
Oncke mine 14 35.73W.
Pgycf{ mine 12 35.73W.
Perrin mine 14 35.73W.
Pewabic Tunnel in 23 35.73W.
Russell Gulch

(Colden Cpportunity)

Pewabic Tunnel near 17 38.72u.
Blackhawk (N.Clear

Cr .

Pewabic shaft 22 38,73¥.
Phoenix shaft 22 38.73W.
Placer deposits

in North Clear

Creek 26 35,72K.

Placer deposits
in Leavenworth
and Russell
Gulches

Prompt Pay mine 15

Pyrinees mine 15

Ralls County mine 14
Rough and Ready 36
claim

Russell mine 23
Russell-Pride pFY
mine

Scandia mine 14

Telegraph(?) mine 14

Location
Sec, Ty R,

13 & 14 38.73W.

38.73wW.

38.73W,

38.73W.

28.73W.

35.73w,

3873w,

35.73W,
38.73W.

Development

2 shafts sdrifts
510-ft shaft
2669 ft. of
workings

Shaft

Pit,open-cuts

2 compartment
shaft, pits

Pits,shafts

400-ft. inclined
shaft,5 levels.

Shaft
2 shalts
500-ft. shaft

reported

1500-ft.
adit

Shaft,

Adit 1500-
to 18U0-ft.
long, drifts

1100-£t.
shaft, 2000
. of
drifts

Shaft and
prospect pit

None

None

175-ft. shaft
and 4 levels

Shaft and 4
levels
700-ft. shaft,
7 levels

Adit, prospect
pits

2 shafts, 5
levels, 1000
ft, of drift

Inaccessible

Shaft and adit

Inaccessible

264
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Table 4.—Deposits examined in Gilpin County - Continued

Host
rock

Granite gneiss

Granite gneiss

Biotite gneiss
Biotite gneiss.

Gneiss,schist,
and pegmatite

Granit gneiss

Gneiss,schist,
and monzonite
porphyry

Gneiss and
schists

Gneiss

Granite gneiss
Silicified
gneiss

Gneiss

Silicified
granite gneiss

Silicified
granite gneiss
and schist

Schist,gneiss,
and pegmatite

Granite gneiss

Sand banks in
creek bed

Schist

Silicified
gneiss and
schist

Granite
gnelss

of
deposit Size

Mineral
Radioactive

material

.0)
Associated
minerals

Vein  weemmes Pitchblende Pyrite,chulcopyrite,
tennantite,quartz,

do. ——— None Tennantite,quartz,
pyrite,chalcopyrite.

dos ——— Kene Quartz

dos —— None

Frac-

ture

zone

Vein  —cemwee Hone Pyrite

Vein ——eeoem None None

Vein 40 in. wide  Pitchblende Pyrite,sphalerite,galena,
enargite,chalcopyrite.

do. —— Nene Quartz,pyrite,
galena,sphalerite.

o, None Pyrite

do, ————— Titchblende Pyrite,chalcopyrite.

(reported)

do, ———— None Quartz,pyrite,
chalcopyrite.

dos —— Nene ————

do. ———— Nene Quartz,pyrite.

do. —— None Quartz,pyrite,
chalcopyrite.

doe —— Pitchblende —————

(reported)

do. —— None Pyrite,galena,
sphalerite,quartz.

Dissenie w——m— Radon(?) ——

nation

in igneous

and meta~

worphic

rocks.

Vein we——eem Pitchblende Pyrite,sphalerite,
galensa,chalcopyrite,
tennantite.

Cou ———— None Quartz,pyrite.

Placer 5 by 50 ft. Mcnazite Magnetite,garnet,
quartz,biotite,
feldspar,

do, 500by500 ft.  Pitchblende ———

{reported)

Vein  w—weoe Nene Pyrite,sphalerite,
gelena,

dece ——— Pitchblende Pyrite, chalcopyrite,
sphalerite,quarta.

do, ———— Ncne Pyrite,galena,
sphalerite,tetrahedrite.

do. e None ——

do, —— — S

do. ———— e —— Quartz,pyrite.

do. ——— - Pyrite,quartz.

do, e Uraccnite —————

{reported)

Por CITICEAL USE OXGE

Material
sampled

Vein material.
Standing water.

Cneiss and schist

Vein msterial.
Standing water.
Vein msterial
from dump .

Wall rock.

Panned concentrate.

Vein material.

«
Equivalent
Uranium
(percent)

1.19-8.90

+0C1-.073

«005-C.93

«00k-.03%

.019

.003(est.)

4005 (est.)

.003(cct. )

.01
(est.)

Uranium
percent

1.17-8.38
2.7 ppt.

«001~,021

+127,1.20
2.7,8.2 ppm.
+025-.084

L1l

.003

o032
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Table 4,-~Deposits examined in Gilpin County--Continued

Index HName of
number property

2
Uz

Tom Martin lode
Tcpeka mine

Trail mine
Waterloo mine

West Russell mine

Wyandotte mins

Bogtonite dike

Hineralogy Equivalent
Location Host Type of Radioactive Associated Material Uranium Uranium
Sec. T. R. Development rock deposit Size material minerals sampled (percent) percent
11 38.,73W. Shaft Altered gneiss Vein —— None Pyrite,sphalerite.
L, 3S.73W. 2 inclined Granite gneiss do, —— Nene Pyrite,sphalerite, ————— ———
shafts and galens,chalcopy-
15 levels rite,native bisuth.
14 38.73W.  Shaft —— doe — None Pyrite,quartz. ——— m———— R
23 38.TW.  e————— ———— do. — None —
22 38,7, ————- CGranite do. — None Pyrite Vein 0,006y  womanne
gneiss material. 0,012
14 38.73W. Shaft and Cranite gneiss do. — e - Pyrite —— .005 e
pits (est.)
1 38.73W. Reoad cut Granite gneiss Dissemination in 5000 by 30 fte em—ee—— Fluorite,feldspar, Dike
igneous rock sulfides, iron material, ,005 ——
oxide.
“0d2
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Table 5. — Deposits examined in other counties in Colorado.

Mineralogy
Equivalent

Index Name of Location Host. Type of Radioactive Associated Material Uranium  Uranium

number property County Sec. T. R. Development  rock deposit Size material minerals sampled (percent) (percent'

149  Mica-Beryl,Falfer, Chaffee 27 51N.9%. ——— Granite Pegnatite — m=——e— Monazite, Feldspar,mica,beryl. Selected material w—we——— 1,10

and Gray Hen claims samarskite

150 Crystal No. & mine. do. 17 148.77W, 80by30-ft.  Augen Pegmatite  300by40 Allanite, Biotite,quartz, Allanite and 0.062 006
cut and gneiss by30 ft. euxenite. microcline,garnet. euxenile. 004 .002
tunnel Biotite

151  Lucky Break Placer do. 2 BON.9E,. 50by50-ft. Limestone  Breccia —— — Hematite,quartz, Iron ore, —— 009

claim. open cut, 75- zZone. talc-like material, Hematite.breccia. .002-,065 001~
ft. adit, .011
152 Homestake mine, do. 34 51N.9E. 80by80-£t, Biotite- Pegmatite 240by80by — Albite,quartz, Chlorite schist, ——=——— » 004
bench cut., augen 50 ft. microcline,muscovite.
gneiss,
quartzite.
153  Last Chance Spar- dos 33 51N.9E. 2 trenches, GCranite do. 200by40 ft.  Tarbernite. Quartz,potash feld- Pegmatite with N .01l
Mica Dyke prospect. pit. and 105by35 spar,plagioclase, torbernite.
. muscovite,beryl,
garnet.
154 Mica~Beryl pegmatite
e do, 21 5IN.9E. 100by40-ft..  Granite do. 450by50by30  None. Quartz,microcline, m—— et
cut. ft. muscovite,plagioclase,
beryl.
155  Northern View mine, do. 11 14S.77W.  4LO-ft. cut Granite do, 200by 50by Monazite. Quartz,biotite, Garnet,biotite, 010 .006
porphyry 40 ft. garnet,tourmaline, smoky quartz.
muscovite,microcline. Muscovite, »006 2001
tourmaline.

156 Riegel prospect. do. 3 50N.9E 2 cuts,room Gneiss do. —— None Quartz,potash — ——— —

10by 15 ft. feldspar,muscovite,
biotite.

157 Rock King prospect do. 34 51N.9E 25byl0-ft. Augen do, 1000by50by Brown mineral Albite,quartz,beryl, Tantalite- .098 .027

bench. gneiss, 80 ft. (tantalite— tantalite-columbite, columbite(?).
quartzite. columbite?) Limonite rock. .003 .002

158  Seven Mile Creek do. 25 135.78W, mem———— Granite do. 30bylO fte None Hornblende quartz, —— ——— —

pegmatite dike. porphyry feldspar.

159 White Swan prospect do. 33 51IN.9E. 2 shallow Quartz-mica do. — —— Quarts,beryl, Granite, »002 002

and Doyle's prospect. shafts schist,gran- magnetite,potash magnetite.
ite. feldspar.

160 Haputa Ranch Custer 12 228.71W. 4 shallow Granite and Vein Up to 2 Thorite(?) Quartg,barite, Thor ium~ <026-1.42 1.9(ThOz)
shafts; schist miles by galena,chalcopyrite, bearing vein  .007-2.94 (Maximum)
several pits. 5 ft. bornite,marmatite. material,

161 Little Eddy Douglas 7 105,694, 30-ft.trench Biotite Pegmatite 200by50 fto — ————ee—e Quartz, feldspar, Granite. .005 .001

prospect granite biotite.
porphyry
162 Magnusson and do. 10 9S.69W.  25by30-ft.  do. do. 100by45 ft. e do, Pegmatite. 003~ 001
Sons, Inc., open pit. .006
feldspar mine.
163  Skeleton No. 2 do. 36 9S.694. 100by40-ft. Granite do. 4,00by75by ———— Quartz,potash Altered granite. ,007 .003
mine open cut 50 ft. feldspar,biotite. Granite. +004 »001
164 Watson Park do, 36 95.69W. 30by30-ft. Granite do, 300by60hy —— Quartz,feldspar, Biotite. .006 «001
feldspar mine open cut porphyry 30 ft. biotite. Pegmatite. «003= .001
«005 «003

165 Lady Bell mine Eagle 30 55.83W, 2 tunnelz Entrada Disseminated ——————- Carnotite(?) Azurite, —— JOlfest,) m—e—m

formation malachite.

166  Kleckner tunnel do. 30 58.83W.  450-ft. do. do. — U [ — 6T L RN pp—
tunnel

167 Dakota tunnel do. 30 55.83W.  260-ft. do, do, 1-2 ft. None Asurite, — —— ——
tunnel thick. walachite,

168 Mock tunnel do. 30 55.83W.  1200-ft. Lower do, —— None — [ T e e
tunnel. Penmsylvanian

formation.

169  Guenon incline do. 30 55.83W. 50=ft. do. do. ——— None Asurite, — vm——— ——
incline, malachite.
drift.

170 Colorado shaft W1 Paso 17 158.67W.  Shaft Pikes Peak FLUGTS[Ar~  ———meem None Flucrite, e [ —

granite quartz vein quartz,

171 Duffields do, 17 155.67w. Open cut, do. Fluor spar —— Kasolite Fluorite,quartz Vein material m———— ,001-a%

property 2 vertical fissure limonite,galena,
shafts. vein sphalerite.
172 jolden Cycle do. L USETW. ——————e — Mill Dump ——- ——— Mill tailings «007- «002~
tailings dump tailings 16,000,000 .010 .003
dump tons

173 Mike Doyle carno- do. 2 16S.6W% 3 prospect Morrison Coatings 100byl0 ft. Carnotite, — Sandstone and .058- + 066~

tite deposit pits sandstone  on fractures uranophane carnotite. 076 068
and carbon= Carbonaceous .055 052
ized wood shale,

174 bjy.enite porphyry do. 10 165.67TW,  ——mmemm Granite Dissemina-  900by7Oby ——— Potash feldspar, Syenite. +006 #0001

dike gneiss tion in 200 ft, magnetite.
syenite
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Table 5, — Deposits examined in other counties in Colorado--Contimued,

Mineralogy
EByuivalent

Index Name of Location Type of Radioactive Associated Miterial Uranium Uranium

nuuber  property County Sec. T. R. Development  Host deposit Size nmaterial minerals sampled {percent ) (percent)

rock -

175 Johnny feldspar El Paso 10 168.67W. 60byL0-£t. Granite, Pegmatite 350by90by —— Quartz, microcline, Biotite schist 0.006 0,006
mine open cut biotite 60 ft. muscovite,biotite.

schist

176 Pink Lady lode Fremont. 5 208.72W, 2-ft.pros- Rhyolite Fault zone 2 ft. wide m——e——m —— — 2005(est,) =——mm—-—m

pect pit

177 Brown Lave lode do. 5 208,724, 10-and 25— do. Fracture 3 in. to ——— —— Altered rhyolite »019~ L0007~

ft. shafts 20nes 2 ft. wide +045 <027

178 Surprise Lode do. 5 205.72W. Prospect Gneissic Brecciated 4 in, wide ~—e——— Barite,calcite, ——— + 002~ —_—

Fite granite dike siderite. <004
(est. )

179 Griffin Ranch and do. 23 208.71W. 6 prospect Injection Barite 28 in, to —— Barite,galena,quartz Vein material R
Federal Land pits gneiss and veins 3 ft. wide siderite,specularite. 013~ .00L-
prospects laaprophyre . .058

dikes.

180 Prospect near do, 25 51N.75W. None Felsite dike Dissemi- —— None Limonite,mangenese — ———— —————
Badger Creek. and granite nated mineral.

181 Permo-Pennsyl- do. 21 49N.1CE. 70-ft, in- Coal bed Dissemina~ 16-20 ft. — — Coal. .003- .002
vanian coal bed clined adit tion in coal thick +004
prospect

182 Jesus Lode do. 28 185.72W. 2 bulldozer Dakota sand- Disseuinated Torb te Sandstone, +004~0.037 . 002-

cuts stone on joint 034
planes

183 Wwillis Tuttle do. 26 208.71W. 4 shallow Pre-Cambrian Mineralized 300by5 ft. Thorite(?) Quartz Mineralized 007~ »002

pits complex granite granite dike, 31
dike

184 Eight Mile Park do. 22 188.71W. 2 large Quartz-mice  Pegmatite 300by60by Torbernite Quartz,potash Biotite. .13 .10
peguatite prospect cuts schist 30 ft. feldspar,biotite,
No. 1. beryl.

185 Kight Mile Park do. 23 185.71W 30-by=-25- Granite do. 350by40by Tantalite(?) Quertz,microcline, Muscovite. 012 «004
peguatite prospect ft. cut gneiss 20 ft. tourmaline,

No. 2 muscovite. -

186 Eight Mile Park do. 15 185.71W. 2 deep Granite do. 400by30by uertz,microcline, ——— 004(ests) ———--
pegmatite prospect trenches, gneiss 50 ft. biotite,muscovite.
No. 3. several pits

187 lower South mine do. 1 165.73W. 50by40-£t . Biotite do. 200byl00 £f. Autunite(?) Quartz,microcline, — +003(este)  —mmmmem

cut,2 adits granite muscovite,biotite,
gneiss garnet,beryl,

188 Mica lode mine do, 14 188.71W. 150by60-ft. Granite do. — —— Quartz,muscovite, —— +033(est.) ~—-——

cut,adit, gneiss, yotash feldspar,
several quartz-mica beryl.
trenches schist
189 Meyer's mine do. 14 185.71w. 2 open cuts, Granite do, 200 by 500 ——~eeem Quartz,muscovite, ——— JUC3fest.) ——————
trenches by 1500 ft. potash feldspar,
beryl.

190 Climax mica do. 6 165.72W. 3 adits, Quartz-silli~ do. ——— None Quartz,albite, ———— —— ———
mine several open manite schist, muscovite.

pits pranite
gneiss

191 Devil's' Hole do, 20 188.73W. 3 large cuts, Schist, do. ————— None Microcline,quartaz, ———— e ——
beryl mine 2 adits gneiss albite,muscovite,

beryl.

192 Rowe's North do. 1 165.73w. Tunnel Biotite do. —— — wuartz,microcline, ———— <004 ———
mine granite muscovite,biotite

gneiss

193 Rose Dawn nica do. 32 158.72w, 2 open cuts, Sillimenite do. ————— Quartz,microcline, Sillimanitic «003 .00l
mine 2 tunnels schist and albite,muscovite. schist and

gneiss eneiss.

194 Star Girl mine do, 32 155.72W. Open cut Granite do. 200by20by  —me———— Guartz,microcline, ——— .002(este)  mmmeemm

gneiss 30 ft. plagioclase,garnst,
muscovite.

195 School Section do. 16 18S,714, 7 open cutz do. do. — None Quartz,microcline, —————— —— e
ine muscovite,biotite,

beryl,

196 Upper South do. 1 165.73W.  60by20-ft. Biotite do, 150by30by ~ ~e———— Potash feldspar, Biotite and <033 <007

ne open cut, granite 30 f£t. muscovite,biotite, nmagnetite,
0 adit. gneiss wmagnetite,hematite,
197 Lucky Strike Grand 32 2N.79H, Prospect Sandstone and Dissemi- ——— ——— Iron and manganese sand and clay. 041,13 .08
clains pits shale=North nated in stained clays. Water. « 01 ppm.
Park forma- sandstone
tion and clay
198 Forest Queen Gunnison 15(9135. 57, 2 shafts, Volecanics Fissure ———— None wuartaz,rhodonite, — e —
1 adit, vein galena,barite.
mill
199 Gunnison mine do, 4 L7N.2W. Vertical Schist, do. — None «uartz,limonite ——— ——
shaft, gneiss pyrite,native gold,
adit chalcopyrite.
200 Anaconda mine do, 9 ATN.2W, — Meta sedi-  Vein ——— Nene Pyrite,chalcopyrite,  =m———e- [ ————
mentary rocks copper carbonate.
w032
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Table 5,--Deposits examined in other counties in Colorado-- Continued.

Mineralogy
Eyuivalent

Index Name of Location Host Type of Radioactive Associated Material Uranium Uranium

number property County Sec, T.R. Development  rock deposit  Size material minerals sampled (percent ) percent

201 Jeanie No. 6 Guanison 16 4L7N,2W 7 prospect  Quartszite,basic Vein — ———— Quartz,limonite Vein material. 0,001-.018 0, u0L
claim pits dike

202 Little Johnnie do. 15 AL7N.2#,  28-ft. adit, Schist do. 3000 fts ———— Quartz,limonite. Vein material .88 +00L
Nos.1 and 2 8 small pits long 4eb(THOZ)
claims +5 Rare

earth
oxides)

203 Mickey Group do. 18 L6N.1W. Bulldoze. Alkalic igneous b T T R—— None Vermiculite,garnet

trench,2 rock rock
open cuts

204 Loading dump for do. 1 13S.87W. Dump Diorite Fissure e—e—m——— None Galena,sphalerite,
Augusta(?) mine porphyry vein pyrite.

205 Black Mica Company do. 7,12 46N.1,25. Open pits Pyroxenite Vein —_— —— — +005=,007(est) ==
properties (2 and trenches
properties).

206 Unnamed prospect do 21 4TN.2W,  400-ft, Metamorphic Carbon~  me=m—— None Barite,calcite
near Lot mine adit rock and ate —-

mafic dikes barite
vein

207 Ute Trail mine do 12 4TH.2A,  Caved shaft, Pyroxenite, Veinlets Hone ——

dump, 20€% . metasedimentary
shaft rocks

208 McIntire claims Huerfano 19 275.70d. Small pits Sandstone and Dissemi= —=m———— Carnotite, Azurite,malachite. Sandstone. +008 007

shale nated volborthite(?) . 50(v205)

209 Brereton mine Jefferson 17 28.71W L5~ft.adit; Bilotite Breccia  —e———— Torbernite(?) Fluorite,feldspar. Breccla ————— 005

caved adit granite reef quartz. .

210 Cook property do. 10 7S5.70W. Shaft,3 adit, Idaho Springs Veins — None Pyrite,chalcopyrite,

3 pits formation galena,covellite,
sphalerite quarts,
potash feldspar,
malachite,azurite,
brochantite,biotite.
211 Fluorite mine do. 15 5S,7iW.  Shaft Granite gneiss, Vein — ———— Fluorite,galena, Dump material, .005 m——
schiste sphalerite,quartz,
pyrite,sericite.

212 Radicactivity of do. 2~55.T0W. Outcrops, Igneous and Dissemi~ Basalt,clay, »003-, 004 +001-,002
rocks in the prospect. sedimentary nated in shale, and sand~ ,003-.039 .001~,035
Morrison~Golden pits rocks igneous stone.
darea and sedi-

mentary
rocks

213 Noack pegmatite do. 7,8 4S.71W, 3 cpen cuts, Hornblende Pegmatite ~———w— Nene wuartz,feldspar,
prospect 1 pit schist mica,
.

2L, 0ld Leyden Coal do. 28 2S.70W.  Adit Laramie forma- Breccia~ =mwmam- Carnotite Pyrite,quartz. Silicified —————
mine tion ted and coal.

&ilicified
zone in a
coal seam

215 Union Pacific do. 19 3S.704.  Shafv Idaho Springs Vein —— Pitchblende Azurite,malachite Vein material, «003~5,8
prospect formation guartz,carbonates.

216 Nigger shaft do. 23 25.71W. Shaft, Gneiss and Shear zone ————- Pitchblende Quartz,limonite,

adit schist pyrite,chalcopyrite,
bornite.

27 Biggar Mica do. 3 6S.70W, 150 by Hornblende- Pegmatite 300by4Oby Torbernite(?) Quartz,microcline, Pegmatite with
mine 25 ft. diorite gneiss 30 ft. albite,beryl, Torbernite(?) 5.0 5.10

open cut muscovite,biotite,
tourmaline,

28 Centennial Cone do. 32 385.71W. Pits Biotite granite do, 4OObylOft,  =m———e- wuartz,potash, Mica. 002 ——
prospect gneiss feldspar,biotite,

muscovite,beryl.

219 Cresman Gulch do. 17,18 35.70W. 2 open cuts, Gneiss,schist da, ————— None Quartsz,microcline,
mine felaspar,tourmaline,

biotite,beryl.

220 Four pegmatites doa 26,27 4S.7I4., 4 open cuts, Biotite granite do. ———— —— Quartz,microcline, Granite. 012 006
in Swede Gulch pit gneiss biotite,mscovite,

hematite.

221 Ramstetter
Ranch pegmatites do. 15 3S.71W.  1000y40-ft. Schist and do. ——— None Quartz,potash,feldspar, =—em—— me—e—e—— ————

cut,trench gneliss muscovite,tourmaline,
shaft

222 Robinson Gulch
prospect do. 16 3S.7iW. Road cut Muscovite schist do. —— None Quartz vite,

with quartz veins potash feldspar,
tourmaiine,

223 Roscoe beryl do. 5 4S.714.  Prospect Biotite granite do. B800byl20by  mwem—em Qartz,microcline, Granite,pegmatite, »008 +003
prospect pit gneiss 150 ft. beryl,biotite, magnetite.

garnet ,magnetite, Granite and <017 012
potash feldspar, magnetite.
muscovite. -
224 Syenite dike do. 16 3S.7TlW. None Muscovite Dissemi- 2000 by e Potash feldspar Syenite dike. +002 «001
schist nated in 20 ft.
igneous
rock

225 Wasson beryl do. 10 4S,71W.  Adits,pits Biotite,granite Pegmatite 1000by30 —— Quartg,microcline, Biotite. «023 »003

prospect gneiss by 40 ft. biotite.
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Table 5. - Deposits examined in other counties in Colorado =--Continued.

jiner:
Index Name of Location Host Type of Radioactive aAssociated Material Buuivalent Uranium
number property County Sec. T. R. Development rock deposit Size material minerals sampled l(lranium ) percent
percent
226 Leadville tunnel Lake 9s.804, Drainuge Igneous and Igneous and
tunnel sedimentary sedimentary
rocks rocks
227 Copper King Larimer 8 10N 72+, 65-£t, Biotite schist Vein =~ = wmemmem Pitchblende(?) Feldspar,yuartz, Vein materiale  0.0C4~0.45 0.002-0, 0
mine shaft, with anthophyl- biotite,sphaler— Dump material. 1.39 1.23
level lite,granite. ite,chalcopyrite.
228 Spaulding-doodhams do. 23 9N.71W. 30-ft. Schist,quartz- Disseminated ——— — Scheelite Vein material .002 —————
scheelite prospects shaft, ite,gneiss in metamarphi¢g
adits rock.
229 Treasure Hill do. 10,15 9N,70u. 3 adits,3 Granite Repl: Pyrrhotite, .001 «Ou0-, 003
area shafts,pits, marcasite(?) Altered wall
and trenches rocks,
230 Big Beryl mine do. 28 6N.71w. Bench and Mica schist Pegmatite 275by50 Torbernite, uartz,albite, Pegmatite with o2k .26
trenches by50 ft. tantalite, beryl,muscovite, torbernite. 004 003
autuhite. microcline, Tantalite.
<31 Big Boulder beryl doe 36 TN.72, 2 trenches, Quartz-mica do. 260by100 Tantalice, artz,microcline, Tantalite. . +003
prospect 4 pits, schist by 30 ft. torbernite, albite,muscovite, Torbernite- 2,70 2.96
shaft gummite, beryl. gummite.
232 Beryl No. 5 do. 25 TN.72d. 17by9-ft.  Quartz- do. ——— None Qartz, vite,
prospect pit. biotite potash feldspar,
schist perthite.
233 Buckhorn doe 29 IN,TW. 3 shafts, (uartz- do, ——— —— Quartz,spodumene, Schist. +004 001
wica mine several biotite albite,muscovite,
pits, cut  schist cleavelandite,
234 Crystal Silica do. 26 ™. T2, LO-1t, Biotite do. ——— —— artz,beryl, Schist 003 +001
nine shaft,2 schist plagioclase,musco= wall rock.
adits,23 vite,microcline,
open cuts
235 Crystal Snow(?) do. 31 7N.7IW. None Mica do. —— None Quartz,musco-
claim schist vite,tourmaline
potash, feldspar.
236 Double Opening do. 30,31 7N.71W., 2 open Quarta- do. 250by30 ft. Ureninite, wuartz,beryl, Pegmatite, ——— « 004
mine cuts biotite Autunite, microcline,albite,
schist Torbernite, muscovite.
gumnite
reported
237  Humphrey beryl dos 25 7N.72W.  Small pit  do. do. 210by 10 ft. None \uartz,muscovite, ——————- ——— ———
prospect beryl,potash
feldspar.,
238 Mica-Beryl do. 30 7N,714. Shallow Quartze de. — None uartz,muscovite,
prospect shaft biotite beryl,plagioclase,
schist,
granite
gneiss
239 Neville(?7) Ranch do. 32 TN.71W.  None Mica do. — None QUartz,miscovite, e—wm—-m—- e —
pegmatite prospect schist tourmaline,potash
feldspar.
240 White Rock prospect do. 29 TN.71W. 10-ft do. do. None Juartz,potash
cu’ feldspar.
241 wisdom Rench mine do. 5 TN.71W., Adit,cut, Biotite-silli- do. 5000 ft. —— wwartz,albite, Schist — 4003
trenches, manite schist long muscovite,beryl, inclusion.
and pits and gneisses, nicrocline,
diabuse dikes chryscberyl.
242 Skull Creek carno-  Moffat 35 4N.101W. Prospect Navajo sand- Dissemi~ ———— Carnotite Malachite,azurite, Sandstone. ———— +038-,16
tite deposit pits stone nated in brochantite,
sandstone volborthite(?).
243 Garo uranium Park 16 118.76W, Shafts, Hicaceous do. — Carnoctite “Halachite,azurite, Mineralizea .009~1.81 OL7~2.45
deposits pits, sandstone volborthite, sandstone. +0C5-,011 «0C4~-, 010
(Duvall Dis trenches and shale calcio-volborthite, Chert bed.
coveries)
244 Copper King do. 21 15S.73W. Cut,2 Biotite and Pegmatite 350by300 — Quartz,muscovite, Muscovite. .29 W11
prospect caved amphibolite by 30 ft. potash feldspar,
adits schist biotite.
245 Lone Pole copper do, 21 155.73W. 3 shafts Igneous,msta~ Vein ——— ——— Chalcopyrite, Rhyolite. .003 —
mine morphic, and galena,silver,
sedimentary gold,sphalerite.
rocks
246  Meyers' Ranch do. 31 US.73W. 5 cuts, Grenite Pogmatite 3006570 ——— artz,albite,  Muscovite .033 012
mine 2 drifts gneiss by 50 ft. columbite,muscovite,
beryl,garnet,
microcline.
247 Fair-U claims Routt 12 6N.84W 2 prospect Schist and do. 100 ft.long  Autunite Biotite,felaspar, Pegmatite ———— - 2~, 054
pits dranite
248  E.C. Ellis do. 1 ION.83W. 4 prospect Gneiss and do, —— Uraninite, Hematite, mm——— - e
property pits schist allanite, magnetite.
euxenite,
gummite.
249 New Greenville o, 35 9N.85W. 500 ft. Gneiss, Vein —— ——— Chalcopyrite, Fractured «002(est. ) ——
mine adit. pegmatite sphilerite, wall rock.
pyrite.
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Table 5.-- Deposits examined in other counties in Colorado~~Continued.

Mineralogy Equivalent
Index Name of Location Host Type of Radiocactive Associated Material Uranium Uranium
number property County Sec.'T. R Development rock deposit  Size material minerals sampled {percent } percent
250 Elkhorn Routt, 20 12N8S5W, Gneiss,green- Vein ——— None Galena,sphalerite,
mine stone, pyrite,chalcopyrite,
diabase. bimuthinite(l"{gx.‘
251 Tom Thumb do. 9 10N.85W. ‘Pwo 200-ft. Rhyolite Breccia ——mmmme None Galena
mine twmels porphyry zone
252 Royal Flusk  do. 8 10N,85W.  2000-ft. Silicified  Vein ==m=ew=  None Pyrite,
nmine adit . sandstone, chalcopyrite
rhyolite
porphyry
253 Weatherly San Miguel 277 ALN.1IW.  40-ft. Limestone Vein ===—~--  Pitchblende(?), Chalcocite,pyrite, Vein material —— 0.7
prospect adit,pits and shale autunite, tetrahedrite,galena,
(Bvans clains) erythrite, sphalerite,malachite,
azurite,barite,calcite,
dolomite.
254 King Solomon  Summit L 68.784. 5700-£4. Cneiss and Veins ——— ———— Quartz,pyrite,lead, Pegnatite. 0.001~0,005  ==wommmee
mine adit,9 schist copper, and zinc do. ——
crosscut s sulfides.
255 Fluorine Teller 1 158.70W. Large open Contact Repl Altered phonolite. .007 »003
nine cut and between ment Manganese bearing .00% 005
several phonolite rock
shafis and breccia
256 Gem mine do, 12 128.71W.  60x60-ft. Granite Pegmatite ————m  —————e Quartz, potash Peguatite <004 —
{former! open cut gneiss feldspar,biotite,
Crystal Peaks) amazonstone.
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Tertiary monzonite porphyry intrusive stock., Near Placerville in San
Miguel County a metalliferous vein containing uranium cuts sedimentary
rocks of Mesozolc age.

Deposits of uranium are found in sedimentary rocks ranging in age
from Pennsylvanian to Tertiary in Huerfano, Park, Il Paso, Moffat, Jeffere
son, Grand, Bagle, and Fremont Counties,

Uranium~bearing pegmatites are wldespread in the Precambrian rocks
of central Colorade from Larin;er to Custer counjies, The majority of the
pegmatite dikes that were examined for radioactivity have been prevliously
studied in detail by Hanley, Heinrich, and Page (1950).

Radiocactive springs occur both within the igneous rocks of the Front
Range and in the sedimentary rocks within and bordering the Front Range.
The distribution of springs containing appreciable radicactivity is shown
in table 6,

Appreciable gquantities of uranium are dissolved in the mine waters
of abandoned mines in the Central City district and in the Copper King
mine at Prairie divide, Larimer County, The uranium content of these
mine waters is generally less than one part per million but is known to
be as much as 8 parts per million as in the Kirk mine in Gilpin County.

Placer deposits containing uranium in the form of pitchblende have
not been found in Colorado, but some pla.oer;s do contain small quantities
of uranium and thorium poesibly as monazite or as the complex rare earth

minerals common to pegmatites.
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Disseminated deposits of uramium in igneous and metamorphic rocks
are rare, one notable example being the Climax Molybdenum deposit in Lake

County. ESome of the igneous and metamorphic rocks of the Front Range ex=
hibited noticeably higher radicactivity than others. Ixcept for in cer-
tain intrusive dike rocks (bostonites) of Tertiary age, the uranium con=
tent is very low, generally less than 0.002 percent uranium; and the radio-
activity is due to the pre;ence of both thorium and uranium, and possibly

to other radiocactive elements,

The first discovery of pitchblende in Colerade was made in 1871 by
Richard Pearce (1896). The pitchblende was discovered on the dump of the
VWood mine in the Central City district, Gilpin County, Colorado. Since
that time pitchblende has been found in many other deposits in the Colorado
Front Range, but significant production has come only from Gilpin County
with small quantities from Boulder and Clear Creek Counties,

. Production records show that during 20 years out of the 80 years since
the first discovery of pitchblende in Colorado between 50 and 60 tons of

uranium oxide have been produced from somewhat over 300 tons of pitchblende

ore (table 1).

_/ The term pitchblende as used in this paper refers to the mineral com=
posed of the uranium oxides UQé and/or 003. 4s the data on the UOz-UOB
ratio are lacking for most of the pitchblende deposits mentioned in this
paper, the writer has chosen to use a general term for the uranium mineral
gseen in the field or reported in older manuscripts regardless of the amore

phous or erystalline state of the mineral.
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Mineralogy

Both primary and secondary uranium minerals are found in the radio-
active mineral deposits in the Colorade Front Range. The primary minerals
generally associated with vein deposits consist of pitchblende (variety of
uraninite) and rarely urano-thorite. The complex oxides and silicates,
euxenite-samarskite, allanite, cyrtolite, and monazite are associated with
pegratite deposits, Uraninite and urano-thorite were identified in the
fluorspar ores of the Jamestown district of Boulder County by Phair and
Onoda (1950) and Phair and Shimamoto (1952),

Much more widespread are the secondary uranium and uranium-bearing
minerals: carnotite, torbernite, and autunite, but volborthite, uranophane,

and gilpinite (Johannite) have been noted in places,

Reported occurrences of radioactive deposits

Most of the reported occurrences of radiocactive deposits in Colorado,
exclusive of those within the Colorado Plateau area, have been examined,
The following is a 1list (table 7) of reported occurrences of radiocactive
deposits that have not been verified by examination in the field because of
lack of sufficient information regarding the location or vagueness of the

report.
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Table 7.~Reported occurrences of radioactive material in Colorade

Locality

Milwaukee Hill Crestone,
Saguache Co,, Colo.

Little Corporal mine,
Breckenridge, Summit Co.,
Cole.

Red Hot mine, Boulder,
Colo.

Villa Grove, Saguache
Co., Colo.

Loveland lLode, Boulder
Co., Colo.

Near Alma, Colo.

Sacramento mine, Park
Co., Fairplay, Colo.

Near Salida, Chaffee Co.,
00100

Huerfano Co., Colo.

Near Crestone, Saguache
Co,, Colo,

Area in lLarimer and
Jackson Counties, Colo,

South slope of Rhyolite
Hill, near Cripple Creek,
Colo.

Mendota mine near Silver
Plume, Clear Creek Co.,
00100

Rex No., 1 at Wallstreet,
Boulder Co., Colo.

Source of information
Hino & Engc world'
Chicage, v. 41, 1914,
Po 593

Mr, E. Tescher

Local miners
Prospector
Mrs, D. 8. Mills

Los Angeles, Calif,

Nina Rose
Alma, Colo,

J. N. Redman

Willlam P, Malloy

R, W. Thomas

Roderick Nell

D. J. Ruterbories

Mining and Scientific
Press, v. 89, Sept. 17,
1904, p. 194

A. Holm

Wood, J. R, Mining
Science, v. 62, p. 11,
1910
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Type of deposit

Gold=bearing quartz vein
and pitchblende form part
of the vein material

Unknown

Urknown
Pegmatites

Unknown (pitchblende
reported)

Unknown (pitchblende
reported)

Uranium ore in natural
caves in limestone

Pegmatite

Sandstone

Pegmatites
Unknown

Unknown

Unknown

Unknown (pitchblende)
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Samples submitted by the public

Many of the deposits in the Front Range and elsewhere were examined
for uranium as the direct result of information received from the public,
On table 8 are listed the samples submitted by the public. Many more
samples and specimens of rocks were received but were not abnormally radio-
active and, hence, were not submitted to the Denver laboratory for analysis.

Road logs for radiometric traverses with car-borne equipment are on

table 9.
DESCRIPTION OF PROPERTIES AND LOCALITIES EXAMINED FC(R URANIUM

Boulder County

Location and general features

Boulder County is at the northeastern end of the Front Range mineral
belt, in the north-central part of Colorado. Boulder, the county seat,
is in the southeastern part of the county, and is 18 miles northwest of
Denver, Colarado. The eastern part of the county contains relatively flat
land of the high plains; the western part includes a section of mountai n-
ous country of the Front Range of the Rocky Mountains east of the Conti-

nental Divide. Altitudes range from slightly over 5,000 feet in the eastern

(Text continued on page 45)
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Table 8+.——Samples submitted by the Public

Radioactivity
Equivalent Chemical
Sample Property and/or Type of uranium  uranium
number Location County _Submitted by terial
MMC-1 Ozark Mahoning Mill, Boulder Ozark Mahoming Slimes from fluorepar 0,051 -
Jamestown district Company mill
MMC-2 do. do. do. Coarse tailings from +36 -
fluorspar mill
OMC=1a do. do. do. Cylinder underflow «05 -
OMC-1b dos do. do. Special eylinder under- 1.5 -
flow
OMC-1 do. do. do. Emmet mine, uncrushed <.01 -
ore
OMC~2 do. do. do. Blue Jay mine, 2034 -
uncrushed ore
OMC-3 do. do. do. Classifier overflow .017 -
OMC-4, do. do. do. Sulfide concentrate 2094 -
OMC-5 do. do. do. #ill tailings 034 -
OMC~6 do. do. do. Cylinder classifier 1.03 -
concentrates
43062 Black Cloud mine, do. Jo F, Little Vein material and «049 0,081
Gold Hill gistrict altered wall rocks
43063 do. do. do. Vein material and altered .01l +006
rock
43064, do. do. do. do. .00 »002
43065 do. do. do. do. .005 »003
[}3066 do. doe do. do. »012 - »002
14,3067 do,. do, do. do. »010 .001
14,3068 do. do. do. do. 2012 .003
43069 do. do. do. dos 010 +00L
43070 do. do. do. do. .015 «005
43071 do. do. do. do. 024 »002
43072 do. do. do. do. »006 2002
48202 do. do. do. do. , «130 #170
14,8810 do. do. do. Material from gold vein 019 -
with sulfides
32032 Lois Lode, Ward district do. Mrs, Norma Benson Silicified granite with - »003
pyrite
32033 do. do,. do. do. +»005 .001
45578 Bluebird Group of mines, do. C. We Savery Vein material «032 004
Grand Island-Caribou and
Eldora districts
32031 Shirley mine, Grand Island- do. Sylvia and Andy Silicified granite with 091 .010
Caribou and Eldora districts Geolfos disseminated prrite
41161 do. do. do. do. - »005
41162 do. do. do. do. - «007
41163 do. do. do. do. - .001
41164 do, do, do. do. - ~001
41165 do. do. do. do. - .001

4032
FOR OFFICIAL USE ONT'/






S14-
#OB OFPICIAL USE ONLY

Table 8,—Samples submitted by the public-——continued

Radioactivity
Equivalent Chemical
Sample Property and/or Type of uranium  uranium
number. Location County _ Submitted by __ Material (percent) (percent)
41166  Shirley mine, Grand Boulder Sylvia and Andy Silicif.{ed granite with 0,091 0,010
Island-Caribou and Geolfos disseminated pyrite
Eldora districts
41161 do. do. do, do, - «005
41162 do. do. do. do. - .007
41163 do. do. do. do. - .001
4116) do, do. do. do. - .001
41165 do. do. do. do. - .001
41166 do. do. doe. do. - 020
41167 do. do. dos do. - «004
41168 do. do. do. do. - .013
41169 do. do. do. do. - ~00L
41170 do. dos do. do. - «034
40146  Terror-Roseberry do. W, F. Stover Vein, quartz and altered - «00L
granite
Lo147 do. _do. do. do. - <002
40148 do. do. do. do. - «001
48648 ngindentified tungsten do. He We Zook Radicactive biotite <043 «004
e
43811 Yederland district do. Wm. Cowdrey Unmineralized mica .001 -
schist
BW-2778 do. Barney Wolfe Quartzitic vein material «006 -
with sulfides and
secondary copper
44168 Pegmatite Chaffe R. M, Yard Coarse-grained granite <072 -
AW-3969 Clear Creek James R.Manning Fault gouge - .12
48906 do. George Neisner Altered granite and «006 -
schist
46694 Martha E claim do. Harvey Zook Mineralized fine-grained - .10
schist
L8L92 Custer Willis Tuttle  Reddish-earthy material .058 +00
48493 do, do. Altered granite .018 «00
RW-1773 Harpuda Ranch do. Lawrence C. Pegmatitic quartz 48 -
RW-988 do. do. KnObb:o. Red granite .011 -
46710 do. Ermest Sparling Barite vein material .23 +002
53411 do. George Schwiegert Carbonates and barite 29 »003
53112 do. do. do, 37 «004
46711 Douglas Harold Hopper Yellow-stained sandstone 2001 -
L8204 El Paso HeD.Kellog Granite gneiss 1.27 .00
Fi7-783 do. Homer Moore Carnotite in sandstone - W48
W-2629 Gem Park Mining district Fremont Fred Hs Leach Limestone and siderite <002 -
W-2239 Thor prospect do. Albert Walters Limonitic gouge <07 -
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Table 8,—Samples submitted by the public~-continued

Radicactivity
Equivalent Chemical

Sar.ple Preperty and/or Tyre of uranium uranium
numbar Location _ County. Submitted by, Material, (percent) (percent)
W-2239 Yellow Penny Fremont Abert Walters Limenitic gouge 0.28 ~
W-2239 Darty prospect do. dne doe o34 -
29194 - doe Re M, Yard Tegmatite 11 -
L7550  Willis Tuttle property do. Willis Tuttle Altered feldspar «056 0,002
L4634 — dos Mary McFall Altered granitic rock #039 002
R-2439 Browm Le.» Lode do. Boyd W. Coleman Weathered vein material - <048
RW=-2439 Pink Lad - claim doe do. do. - 002
RW~2439 dd, doe do. Siderite in sandstone - «C0L
RW=-24,06 - do, H, Coleman Weathered limestone - ~001
RW-24,06 re— doe do, Calcite and hematite - .003
BWi=1521 Jerr Ta-ziale do. George Ps Moss Torbernite in sandstone ol -
W-1142 coe doe do. Metatorbernite in arkesic .15 -
sandstone
19228 iear Cinon City do. Ray Bennet Euxenite and samarskite «0L -
in pegmatite
36593 Bonanza property Gilpin Mert WoHarrison Altered granite or gneiss .32 . 26
36527  Tuckr Sirike claims Grand, Dale Tucker Sandstone o35 46
3658 do. dos dee S0il or alluvium £032 <034
44983  Near Granby doe R.C,Hudler and  Arkosic sandstons «003 -
Shigeo Yanaru
58942 _— Gunnison Donald Knight  Altered granite <064 2001
RW-2370 Little Jokmnie No. 1 & 2  do. John McGregor  Altered vein material 697 -
W<1291 do. do, do. do. 23 -
2227 — doe Ce W, Martin Pegmatitic granite #039 001
W-2660 — Jefferson  Fred Swartz Mineralized breccia - oy
RW-1736 0.4 Leyden Coal mine do. Charles Butler Coal ok -
27895 Collbeck property do. W. Bs Collbeck lLead-zinc ore +002 -
27896 do. do, do. Granite 003 -
27897 dos do. do, Granite «003 -
53742 Tadwig prospect do. L. C. Ladwig «036 2007
4,98, Rutenbories-Bashaw property do. F. L. Bashaw and Gray shaley-sandstone 002 -
De Jeo Rutenbories
50000 Twin Lakes mining district Lake Helen Wright Vein material «001 -
50001 do. do. dee do. «000 -
36589 Climax Molybdenum Mill do. R,E.Cuthbertson Composite ore « 004 006
36590 do. do. do. *93 .15
36591 do. do. dos do. 2 15
36592 do, do. do. Black mineral 1.19 o84
17552 Copper King mine Harcld G.Ismert Pegmatite vein 1.20

Larimer -
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Table 8.~—Samples submitted by the public--Continued

Radioactivity
Equivalent Chemical
Sample Property andpr Type of uranium uranium
nunber Logation Countyy Sybmitted by Material  __ (percent) (percent)
52095  Hampshire property Larimer Arthur W, Jasperoid and secondary »005 -
Hampshire copper minerals
30332 Denny property doe Samuel S.,Denny Coarse cemented gravel +011 -
43816 Drake property do. Es A+ Drake Quartz-mica pegmatite «009 «00L
17548 Near Creede Mineral John J, Fleming Altered quartz vein +001 -
17549 doe dos do. do. »002 -
18329 doe do. do. doe. +003 -
18330 do. do. do. doe »002 -
524,86 Farnsworth uranium Noffat To Ko Kuhn Sandstone «003 ~001
gold placer near Craig
52487 do. doe do. do. «002 +001
52488 doe doe do. dos »003 «000
51767 Hear Skull Creek do, DeJoRutenbories Carnotite in sandstone - 1.30
51766 do. dos F. L. Bashaw Carnotite in sandstone ~ =~ o5k
53032 Cheri Dea claim near doe do. Silicified wood «090 092
Skull Creek

W-1679 -— dos Ben Morris Carnotite in sandstone .032 -
27898 Pennsylvania tunnel Park 0. B, Hart tleber shale «005 «005
56097 - Unknown Ee. Ko Judd .008 -
56098 — do. do. .002 -
56099 — do. do, «001 -

- _— doe Je W, Meakins Goethite «001 =
52318 _— dos Robert M, Litke Gneiss <003 -
W-2286 — do. E, Vanderhoss Igneous rock 11 -
W-2656 Near Grand Junction Mesa (?) Charles HeSmith Sandstone - 2
W-2656 dos doe do. Coal; matter - 2.4
W-2656 do, dos do. Secondarr urghium mineral - o76
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Table 9.--Road logging for radiocactivity

Remarks

No increase in radio-
activity at spring

Base of gravel ter-

Gravel terrace,

Lake beds in wvalley.

Slag dumps, American
Smelting & Refining

Schist, granite.

Cambrian sedimentary

: Ratemeter
_Miles Route Locality reading
] Colo. 162 FNathrop 11
4.1 do, Chalk Creek 11-12
area,
6.8 do, Mt, Princeton Hotel 12-13
race,
10.4 do. - - = 10-11
15,9 U.S. 24 Buena Vista 10
21.7 do, - = = 9
28,2 do. Princeton 10
30.6 do. Clear Creek 9
32.7 do, Granite 9-10
Lé. 4 do. - = - 10
LB. 4 do. - = - 10
Co.
9.4 do. Leadville —
55.4 do, . Do & R.G.W. R.R, 10
overpass
59.0 do, Homestake Creek 10
60.6 do. Tennessee Pass 11
70.4 do. - = = 9-10
74.0 do, - = = 8
rocks,
YR do. Red Cliff 7=-8
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Table 9.~-=Road logging for radicactivity~-Continued,

Ratemeter
Miles Route Locality reading Remarks
74,5 U,S5. 24 - - 10 Belden shale.
754 do. Lv. Red Ciiff 8 Sawatch quartzite,
75.6 do. - - - 10 Contact of Pre-
cambrian with
Cambrian formations.
76.4 do. Middle of bridge 9
77.2 do, - = = 10 Devonian parting
guartzite, shale.
774 do. - - - 10 Belden shale,
porphyry.
78.9 do. Rock Creek 10 Belden shale,
porphyry.
81l.4 do. Bridge over Eagle River 8
844 do. Minturn, Colo, 8=9
86.4 do. Jete U.S, 6 and U.S, 24 9
91.0 do. do. 9
92.1 do. - = - 9 Walchia shales;
Maroon formation,
103.3 do. Jet., U.S, 6 and U,S, 24 8 Chinle formation,
105.9 do. - = - 8 Cretaceous sedi-
mentary rocks,
110.4 do. - = = 7-8 Maroon formation,
Quaternary alluvium.
124.0 do. Gypsum, Colo, 8 Maroon formation.
129.4 do, Colorado River bridge 7 Basalt flow.
138, 4 do. Glenwood Canyon 68 Cambrian guartzite.
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Table 9.——Road logging for radiocactivity—Contimed.

Rat emeter
Miles Route Locality reading Remarks
139.4 U.8., 24 - - - 8-9 Granite,
1484 do. Glenwood Springs 7
0 do, Grand Junction - Mancos shale.,
17 do. Cameo - Mesa Verde formation,
35 do. DeBeque 6=7
0 U.S. 87,287 Denver Federal Center 40-50
4 Fort Collins 1O=60
79 U.s., 287 - - - 50 Dakota formation,
81 do. - - - 5060 Cross Fountain-
Lyons formations,
87 do. Owl Creek Canyon 3050 Fountain formation,
89 do, - - - 50=70 Contact of granite
with Fountain
fermation,
89-95  do. - - - 4060
95 do. Road cut 60-70 Granite,
95103 do. - e - 50=70 Granite, Fountain
formation,
103 do. - - - 75 Granite.
104.9 do. - Postoffice at Virginia 60
Dale
1105.6 do. - - - 80 Maximum reading a®
contact of metamorphic
rocks with Sherman
granite,
105.6-=106  do. - = - 50-80
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Table 9.~—Hoad logging for radiocactivity-~Continued.

Route

107-108 U.S. 287

110.7
0
10

12
20
20
25
29.8
31.3
33.7

37
38.6

13.6

0
b5
62

0-26

do.

Colo. 93

U.S. 6, 40
do.
do.
do,.
do.
Colo. 279

do.

do.

do,

Colo. 58

do.

U.5. 50
do.

do.

U.S. 550

Ratemeter
Locality reading Remaris

- - = 70-80 Granite, road cuts.

Wyoming State line 60~85

Denver Federal Cenier 4560

- - - 50 Precambrian schist
and granite,

Genessee Mtn. area 30-50

Floyd Hill Ls

Clear Creek 50

Idaho Springs 50

Virginia Canyon 50

Virginia Canyon at 50

Red Jacket mine

Gilpin County line 50

Dump of E, Calhoun 80-~90 Radioactivity

mine, Central City noticeable for dis-
tance of 50 feet from
shaft house.

Golden Gate Canyon 50=65

Jefferson~Gilpin County 50-65 Precambrian meta-

line morphic rocks,

Grand Junction S=b Mancos shale,

Delta —

Montrose ——

Montrose Smb
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Table 9.——Road logging for radiocactivity——Continuved.

Ratemeter
Miles Route Locality reading Remarks
26 U.8. 550 Ridgeway 5«6
0 Colo. 339 Ridgeway 6.5~7.5 Mancos shale,
4 do. - - - 8=9 Porphyry dike,
12 do. Dallas Divide 6"705
21 do. - - - é6 Limestone.
21.1 do. - - - 78 Shale,
22 doe - - - 5e5=6.5 Cliff in Entrada
‘ formation,
24 do. Placerville,Jct. é
Colo. 339, 145
59 Colo, 145 Naturita 6+6.5 Dakota formation,
149 U. 8. 6 Junction U.S8. 6 and Permian red beds,
24 near Minturn
170 do. Vail Pass 12=13 Permian red beds,
174 do, Wheeler, Jet., U.S. 6 Granite and schist,.
and Coleo. 91
186 Colo. 91  Climax, Colo. 12-14 Pennsylvanian sedi-
’ mentary rocks,.
201 do. Arkansas River 13-15 Weber formation.
0 U.8, 85-87 Denver —
15 do. - - - 9
30 do. 1 mile north of 1li=12
Castle Rock
31 do. Castle Rock 10
sh do. Monument 9
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Table 9,-Road logging for radioactivity--Continued.

Ratemeter
_Miles Route Locality reading Remarks
72 U.S. 85-87 Colorado Springs 10
0 Colo. 336 Lv. Colo. Springs 10 /
2.3 do, Gold Camp road 9 Dekota formation.
2.6 do. - - - 12-13 Fault zone in
granite.

2.9 do, - = - 8-9
3.5 do. 4 10-11 Weathered granite,
4.9 do. - - - 13 Granite,

10 Granite,
5.8 do. First tunnel 1213 Granite.
6.5 do, - - - 13=14 Granite.
6.8 do. Second tunnel 15
7.0 do. - - - — Granite.
75 do. - = - 14 Basalt dike.
8.3 do. - - - 12-13 Granite,
8.8 do. Third tunnel 12
8.9 do. - - - 1 ‘Granite.
10.5 do. - - - 1415 Granite.
10,8 , 4o, - - 1415 Granite.
11.7 do. - - - 16-17 | Granite wita quarts

veins,

12.2 do. - - - 14
12.3 do. Fourth tunnel 1516
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Table 9.-=Road logging for radioactivity——Contimed.

Remarks

Ratemeter
Miles Route Locality reading
12,6 Colo, 336 = = = 18=20
12.7 do. - e - 20
12,9 do. - = = 13
13.2 do. Fifth tunnel 20
13
14,2 do. - - = 15
16.3 do, Sixth tunnel 14=15
16.7 do. Seventh tunnel 14
17.8 do. Duffields 20
29.3 do. - = - 13=15
32.3 do, - - - 10-11
34.3 do. - - - 12-13
38.3 do. Jet. Colo. 336 and 268 15
38.8 do. - - - 13
39.3 do. @ e e 14=15
Lo,7 do. Jet. Colo. 336 and 67 14=15
43,3 Colo, 143 Cripple Creek 12=15
(Jet. Colo. 336 and 143)
46,3 do, = - - 9-11
9.3 do. - - e 10=13
51.8 do. - = e 8-11
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Cut in granite.

Road cut, flat-
lying pegmatite.

Pegmatite,

Fluorite veins in
granite,

Oripple Creek
granite,

Granite.

Tailings pond.

Granite and gneiss,
Pikes Peak granite.

Weathered granite,
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Table 9.~-Road logging for radicactivity--Continued,

Ratemeter
reading

Remarks

Miles Route Locality
52.5 Colo. 143 - - -
55.3 do. - - -
57.9 do. - - -
59.7 do. - - -
60.7 do. Back on main road
62.8 do. Florissant, Colo.
65.3 U.S., 2k Jet. Colo. 143 and
U.S. 24
67.3 do, Lake George, Colo.
68.6 do. Tarryall Oreek road
70,1 do. - - -
78.3 do, Wilkerson Pass
85.3 do. South Park
90.3 do. do.
92.3 do. do.
93.6 do. Hartsel, Colo,
93.8 do. Lv, Hartsel, Colo.
ok.6 do, Jet. U.8, 24 and Colo.
9
9545 do. - - -
103.6 do. - - -

9-10
12-13
8-10

9-10

12
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Weathered granite.
Road cuts,

Weathered granite;
Tertiary lake beds.

"Petrified forest®,

Florissant tuff and
petrified trees,

Road cut in tuff

Tertiary sedimen-
tary rocks.

Background reading.
Granite,

Metamorphic rocks,
Metamorphic rocks.
Thrust fault,
Cretaceous and
Tertiary sedimentary

rocks,

Cretaceous shale,

Morrison formation.

Marcon formation,
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Table 9.-=Road logging for radicactivity-~Continued,

Ratemeter
reading

Remarks

Miles Route Locality

104.,8 U.S, 24 - - -

106.3 dos Jet. U.S. 24 and
Colo. 285

107.3 do. = = -

108.3 do. - - =

110.6 do. - - -

111.3 do. = = =

111.6 do. Front Creek (bridge)

113.3 do, - = =

115.0 do. - = -

119.6 do. Arkansas River

120.2 do. - - -

124,3 U.S, 285 Jet.U.8. 24 and
U.S., 285

125.7 do, - - -

133.3 Colo. 291 - =

141,9 do. Enter Salida, Colo,

144,.2 de. lv, 8alida, Cole.
Jet. U8, 50 and
Colo, 291

45,3  U.S. 50 Along Arkansas River

147.4 do. do.

147.8 do. do.

10-11

10
9=10

9-10

9
10
1i=-12
10

9
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Carbonaceous shales,

Palzozoic rocks,

Granite,

Granite in cuts.

Glacial gravel in cut.

Glaclal gravel.

Granite.

Contact of granite
and sedimentary
rocks,

Paleozoic sedimentary
rocks,
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Table 9.—-Road logging for radioactivity--~Continued,

Ratemeter

Miles Route Locality reading Remarks
48,8 U.S8. 50 Road to Wellsville 8
148,9 do. Arkansas River 8
149,.5 do. Railroad tracks 8
150.7 do. Swissvalle (D&RGW RR) 8-9
151,1 do. Underpass (D&RGW) 9

0 Colo. 149 Baxterville, Colo. 812

22.2 do. Oreede, Colo. 8412 Tertiary volcanic
rocks,

0 U.S. 160 Baxterville, Colo. 8-12

42,2 U.S, 84 Pagosa Springs, Colo. 8=12 Tertiary)volcanic
rocks, Cretaceous
sedimentary rocks,

66.8 Colo, 364 Blanco Basin, Colo. 8«12 Tertiary volcanic
rocks,

0 U.S. 160 Pagosa Springs, Colo.

62.6 do. Durango, Colo, 8~12 Quaternary alluvial
deposits and Cre-
taceous sedimentary
rocks,

86.3 U.S, 160and Gold King mine via 8-12 Cretaceous sedi=-

County road Mayday mentary rocks,
0 U.8, 550 Durango —

95.5 do. Ouray 8-12 Tertiary volcanic

rocks and granite.
0 U.S5. 50 Cerro Summit 8=~12 Tertiary volcanic
rocks,

26.8 do. Sapinero 8=12 Tertiary volcanic
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Table 9.--Road logging for radioactivity-——Continued.

Ratemeter
Miles Route Locality reading Remarks
0 U.8. 50 Gunnison e
75 U.S. 285 Salida 8=12 Cretaceous sedi-
and U.8, 50 mentary rocks,
granite and schist,
glacial deposits,
0 Colo., 119 Central City 8=12 Granite and schist,
12 do. Rollinsville 8=12
0 do. Rollinsville 8~12 Schist,
L do. Nederland —
0 Colo. 279 Central City 20 One radiocactive area
Virginia Canyon 0.3 mile south of
Clear Creek=Gilpin
Co, line,
9 do. Idaho Springs 8-12 Granite and schist.
0 Colo., 285 TFall River road 8=12
10 do. Alice 8-12
0 Colo. 103 Idaho Springs 8=12
20 do, Mt, Evans 8=-12 Granite and schist,
0 County road Junction Colo. 119 8-12 Granite and schist.
and Sugar Loaf road
8 do. Sunset - Radioactive area at
Copper Rock.
13 do. Salina 15
0 Sunshine Rowena 8«12 Granite and schist.
road
8 do. Gold Hill 8=12
10.5 Gold Hill lLefthand Creek 8=12
road,
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Table 9.~-Road logging for radiocactiviiy-=Continued.

Ratemeter
Miles Route Locality reading Remarks
24 Lefthand Creek Junction with 8~12
road Colo. 7
0 Jamestown Junction of Lefthand 8-12 Radioactive locality
road Oreek road and at Springdale,
Jamestown road granite,
8 do. Jamestown and 812
vieinity
0 Colo. 93 Morrison 12-15 Permo-Pennsylvanian
red beds, are radio-
active in vieinity
of "Red Rocks ParkV,
11 do. Morrison —
15 do. g 8=12
0 Colo. 285 Fairplay 8=-12 Granite and schist,

72 do. Merrison 8-~12 Jurassic and
Cretaceous sedimen-
tary rocks.

0 Colo. 67 Sedalia 8=12 Tertiary sedimentary
rocks,

52 do. Woodland Park 8-12 Granite,

0 Red Feather 3 miles north of 8-12
Lakes road the Forks,
(via Cherokee
Park)

26 do., Red Feather Lakes 20 Sherman granite,
radioactive locality
at Prairie Divide.

50 Red Feather Junction with U,S, 8=12

Lakes road 287 at the Forks.

(via lLog Cabin)
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Table 9,.-=Road logging for radiocactivity~-~Continued,

Ratemeter
Miles Route Locality readl Remarks '
0 County road Boulder, Colo. 8-12
? do. Crisman 10~15 Slight increase in
readings at tail-
ings pond below
Salinao
12 do. Gold Hill 10-15
0 Colo. 93 Golden 10=15
8 do. Junction, Colo. 72 10=15
at Coal Creek
20 do. Boulder 10=15
0 Colo. 72 Coal Creek — Granite and schist. .
21 do. Rollinsville 10-15
0 Colo., 138 Rollinsville 10-15 Granite and schist,
7 do. Tolland 10=15
9.5 do, End of road (Portal 10=15
of Moffat tunnel)
0 County. road Rollinsville=Tolland 10=15
road
l.5 do. Jenny Lind Gulch 10=15 fTertiary monzonite
porphyry.
0 Tolland-Apex Tolland via Baltimore 10-15
road ridge.
L do. flk Park 10-15 Granite and schist,
7 do. Apex 10=15
12 Colo. 279 Junction of Colo, 10-15
279 and 119
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portion to over 14,000 feet at Long's Peak in the northwestern corner
of the county. The county is well traversed by roads of varying quality
making most of the area readily accessible,

Localities examined for radiocactivity in Boulder County are shown

on figure 2,

Jamestown district

Lecation and general features, -- The Yamestown district is the

northernmost mining district in the Front Range mineral belt. The district
(fig. 3), centering around the town of Jamestown, is accessible by road,

16 miles from Boulder. Elevations range from about 6,500 feet at James
Creek in the eastern part of the district to slightly over 8,500 feet

above sea level at Fairview Peak, Bueno Mountain, and Nugget Hill, prominent
points surrounding the district. The district is drained chiefly by Lefthand
Creek and its tributary, James Creek, which flow eastward toward the plains.
Jamestown, with a population of perhaps 100, is the largest town in the

district,
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Geology.~The rocks of the Jamestown district, which range in age
from Precambrian to Tertiary, are faulted and contain many vein deposits,
The Precambrian rocke consist of granite and schis¢ that bave been intruded
by Tertiary stocks and dikes. The Tertiary rocks range in composition from
diabase to alaskite. The central part of the district was intruded by a
roughly rectangular granodiorite stock and then by a small stock of sodic
granite~-quartz monzonite porphyry. The rocks of the district have been cut
by many fanlts, The vein deposite are irregularly distridbuted around the
small stock to which they appear to be genetically related, Pegmatite de-
posite occur in Precambrian granite and schist in the eastern part of the
district._ The geology and ore deposits have been described by Aurand
(1920), Goddard (1935 and 1946), Cox (1945), and Lovering and Goddard
(1950).

Ore deposits.~-The ore depoeits as described by Goddard (1946) con=
sist of fluorite veins and breccia zones, pyritic gold veins, telluride
veins, and lead-silver deposits. Fluorite breccia zones range in width
from 10 to 80 feet and in length from 50 to 350 feet. Deposits of radio-
active fluorite are associated with the faulted, fractured; and brecciated
zones (Cox, 1945), Fluorite veins vary from one inch to 15 feet in width

and from two to 1,000 feet in length., Minerals identified in the veins
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and breccia zones are fluorite, quartz, calcite, galena, sphalerite, and
chalcopyrite, Finely divided uraninite and uranothorite have been iden=
tified in the darker colored fluorite as well as assoclated with the
breccia matrix of the fluorite breccia zones (Phair and Onoda, 19503

Phair and Shimamoto, 1952). Pyritic gold veins fill some of the northeast-
trending fault fissures, The chief ore minerals are pyrite and chalco-
pyrite in a guartz gangue, G(alena and sphalerite are locally abundant,
The veins range in width from a few inches to 3 feet and are extremely
variable in length, The telluride vein deposits fill fissures of northe-
east trend and range in width from a fraction of an inch to as much as 10
feet, Minerals present in the veins are quartz, finely disseminated
pyrite, and telluride minerals., The lead-silver deposits occur as veins
and pipelike bodies near the fluorite breccia zones, These deposits are
rarely more than 8 feet wide and 50 feet long. Tetrahedrite, chalcopyrite,
galena, sphalerite, and pyrite are mixed with a gangue of quartz and some
fluorite,

Pegmatite deposits in the eastern part of the district have been
prospected for feldspar, mica, beryl, and cerite (Hanley, Heinrich, and
Page, 1950). The deposits range in size from 10 by 50 feet to as mch
as 50 by 400 feet, With the possible exception of the Rusty Gold and
other cerite deposits in Central Gulch, however, they do not contain suf-
ficient quantities of uranium to be of economic importance. In a few
Places torbernite is sparsely associated with mica in pegmatites.

Spring waters at Springdale are abnormally radioactive and contain

about 0,01 part per million of uranium.
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The Silver Plume granite in the area between Jamestown and Springdale
and the altered granodiorite in the area northwest of Jamestown in the
vicinity of Bald Mountain are about 3 to 4 times as radioactive as the
country rocks in surrounding areas, The radicactivity is equivalent to
_a content of 0.006 percent uranium, but the rocks contain only 0,001 per-
cent uranium,

Radiocactivity studies of the fluorite deposits in the Jamestown dis-
trict have been made by Harder and Wyant (1944), and Beroni, Grénger, and
King (1950). In July 1950, V. R, Wilmarth and D, H, Johnson made radio=
activity examinations of 47 mines and 2 mills in the Jamestown district.,
The general relationship and location of mines examined in this area
are shown on figure 3.

The telluride vein deposits examined for radiocactivity include the
Buene, Consolation and Grand Central mines and unnamed mine., The telluride
veins fill northeast-trending fissures and contain abundant quar$z and
pyrite associated with the telluride minerals., These mines were inacces-—
sible and only the dump material could be examined, Radioactivity surveys
of the dumps indicated no abnormal radioactivity. Readings of 3 %o 6
divisions on the 0.2 scale of the Victoreen survey meter model 263~B were
observed from the dump material,

| Nineteen fluorite deposits were examined for radiocactivity in the
Jamestown district., Detailed radioactivity examinations and sampling of

the underground workings were completed at the Emmett, Blue Jay, Argo,
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Lehman Lode, Nations Treasure, and Orion mines. A%t the other 12 deposits
radioactivity surveys of the mine dumps were made and where abnormal radio-
activity was noted, samples were collected. Radicactivity measurements of
dump material at the Chancellor, Alice, Upper Alice, Invincible and Big
Bore mines indicated no abnormal radioactivity. Average readings of 10 to
12 divisions on the 0,2 scale were obtained on a Victoreen survey meter,
263-B.

During the radioactivity examination of ore deposits in the Jamestown
area, the dumps of 22 mines developed on pyritic gold veins were checked,
using the Victoreen survey meter, 263-B. The average readings obtained
were lower than those of the teiluride veins,

Radioactivity car traverses, totaling 29.8 miles, were made along the
accessible roads in the area (fig. 3). The equipment consisted of two
2-inch by 42-inch Geiger;Mﬁeller tubes comnected in parallel and attached
to a modified Victoreen 263~A survey meter. A speed of about 25 miles per
hour was maint&ned during car traversing, The instrument was standardized
with radicactive cobalt and by repeated readings at a reference point in
Jamestown, The approximate traverse distance over granodiorite was 6.4
miles; over granite, 13.8 miles; and over quariz monzonite porphyry, 0.6
miles. Readings of 14 to 19 divisions in the 2.0 scale were noted from
the granodiorite, although a sample of granodiorite, 7.2 miles up James
Creek from Jamestown, contained 0,001 percent uranium. Precambrian granite
outcrops gave readings of 10 to 18 divisions on the 2.0 scale, except in
the area above the McKinley mine (fig. 3) where readings of greater than
20 divisions on the 2.0 scale were recorded., A sample of this granite
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contained 0,001 percent uranium., BRadicactivity of the sodic granite-
guartz monzonite porphyry was about equal to that of the granite,

Radioactivity foot traverses totaling about 3.5 miies using ths
survey meter were made in two areas of the Jamestown district (fig. 3).

A foot traverse was made in the area above the Hercules mine to determine
if the Silver Plume granite was more radioactive in the vicinity of the
cerite deposits, but no abnormal rad‘ioactivity wag observed. Above the
McKinley mine a foot traverse was made to determine the limits of the zone
of abnormal radioactivity. The 1ater$.l limits appear to be as indicated
on figure 3 but the northwestern edge of the zone was not delimited.

Argo mine,—The Argo mine (1) _/ in sec. 13, T. 2 N., R, 72 W., is
on the north side of Little James Creek, about a mile northwest of James-
town. The mine is owned by the Boulder Fluorspar and Radium Company and
leased to H. M., Williamson and Son of Boulder, Colorado, The mine was
examined in July 1950 by Wilmarth and Johnson,

The geology of the Argo mine has been described by Goddard (1946).
Previous radioactivity examination and sampling of the Argo mine was made
by Beroni, Granger, and King in 1949, Radioactivity ranging from 0,017
to 0,047 percent equivalent uranium is associated with fluorspar ore and
breccia,

The Argo mine workings consist of a vertical shaft with five lwels;\
the upper level is a crosscut adit, In July 1950 the mine wae inoperative

and only the crosscut adit was accessible,

- . ~ 4

./ Numbers correspond to index numbers on the tables and maps.
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The mine is developed on a fluorite breccia zone that trends N. 80° E.
and dips steeply to the south. The ore is a breccia consisting of granite

fragments cemented by white to purple fluorite, quartz, and clay minerals,
Locally small pockets of galena, sphalerite, and pyrite are found. The
sulfide minerals contain 0,004 percent uraniumj; dark-purple fluorite con=-
tains from 0.016 to 0,031 percent uranium., The uranium mineral associated
with the darker colored fluorite has not been identified, but it is sus-
pected to be finely divided uraninite,

B and A lodes Nos. 1 and 2,—~The B and A lodes, Nos. 1, and 2, (2); in sec.

30, T. 2 N., R. 71 W., are on the east side of Slaughterhouse Gulch, about
one mile southeast of Jamestown. The mines are easily reached by car from
Jamestown.,

The B and A lode No. 1 is about 200 feet east of the road up
Slauvghterhouse Gulch, The workings consist of a small discovery pit on
a 10-foot wide mineralized zone that strikes N, 10° E. and dips steeply
to the north. Pyrite and limonite are the most abundant minerals found
on the dump and in the mineralized area. The country rock is sericitized
and sillcified granodiorite. A sample of the mineralized zone contained
0.001 percent uranium. The radiocactivity is equivalent to 0.007 percent
uranium,

The B and A lode No, 2 is 150 feet northwest of B and A lode Fo. 1
and about 50 feet east of the road. The mine is operated from an 80-foot
adit driven along a 2- to 3-foot wide vein that strikes N, 65° W., and
dips 60° to 65° E. The vein consists of pyrite, limonite, and quartz in
sericitized and silicified granodiorite, A sample of the vein at the
face of the adit contained 0.001 percent uranium. The radioactivity is
equivalent to 0,005 percent uramum. .
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Beryl lode mine.—-The Beryl lode, formerly the Lehman mine, (3),

is in sec, 27, T 2 N., R, 71 W., on the north side of Lefthand Creek, 100
feet above Colorado Highway 7, 0.6 mile east of the Jjunction of James and
Lefthand Creeks., It was examined by K. G. Brill, Jr., in 1947,

Development of the property consists of two adits, totaling 100 feet,
a glory hole, and several trenches. The deposit is a zoned pe@ati‘be in
granite gneiss with bands of biotite schist (Hanley, Heinrich, and Page,
1950, p. 20), The pegmatite contains quartz, potash-feldspar, manganese
garnet, beryl, cleavelandite, hematite (?), malachite (?), biotite, and a
black mineral with yellow coatings, The pegmatite dike is 300 feet long
by 75 feet wide and is exposed to a depth of 40 feet.

The radioactivity of massive beryl-bearing quartz of the core is
negligible, A mixture‘of biotite, hematite, quartz, and black mineral
with yellow coatings in the wall zone is estimated to contain as much as
0.006 percent equivalent uraniumj the uranium content of the wall zone
averages 0,002 percent,

Black Orow.prospect.—-The Black Crow prospect (4) is on the south
side of Spruce Gulch, about 1,500 feet northwest of the New Girl feldspar
mine, in sec, 22, T. 2 N., R. 71. W. The prospect was examined for radio=
activity by K. G. Brill in 1947. The workings consist of a 30-foot adit
and a trench.

The country rock consists of muscovite schist. The foliation strikes
N. 45° B, and aips 40° s3,

OFFICIAL USE ONLY



OFFICIAL USE ONLY

53

An indistinctly zoned pegmetite dike is exposed in the workings to a
depth of 30 feet. The dike is about 100 feet long and 15 feet wide., It

strikes N. 50° W. and dips east. The core consists of pink potash feld-
spar with small béeks of mascovite,

Measurements made on the outcrop indicate that the radioactivity
of the dike is negligible,

Blue Jay mine.—-The Blue Jay mine (5) in sec. 30, T. 2 N., R, 71 W.,
is about 3,000 feet southeast of Jamestown on the east side of McCorkle
Gulch, The mine is owned by the Boulder Fluorspar and Radium Company and
is leased to H. M, Williamson and Son of Boulder, Colerado, The Blue Jay
mine is developed by several short adits, a 300-foot vertical shaft and
drifts at the 150-foot and 300-foot levels, In 1949, Beroni, Granger, and
King sampled and made a radiocactivity examination of the second (300-foot)
level of the mine. V. R, Wilmarth and D, H, Johnson examined the 300-=foo%
level for radioactivity in July 1950,

The geology and ore deposits of the Blue Jay mine have been described
by Goddard (1946) and by Phair and Onoda (1950),

The country rock in ﬁhc vicinity of the Blue Jay mine is altersd
granodiorite. The Blue Jay vein trends northwest, dips at steep angles,
and ranges from & few inches to 16 feet in width and is over 1,000 feet in
length. The vein consists of brecciated desp-purple crystalline fluorite,
quartz, clay minerals, pyrite, galena, uraninite (Phair and Onoda, 1950),
and uranothorite (Phair and Shimamote, 1952).

A radicactivity traverse of the 300~foot level was made. The average
background reading of 0.3 milliroentgen per hour (mr/hr) was noted in the

middle of the drift and 0.4 to 0.5 mr/hr on the walls and back., A thin
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coating of limonite stain along a fault gave a reading of 2.0 mr/hr,
Pluorspar ore from the ore chute near the east end of the 300=foot level
contained 0,037 percent uranium and fluorspar ore from the hanging wall
of vein, 100 feet east of the shaft, contained 0.045 percent uranium,
Dark-purple fluorite and fluorite breccia contain from 0,018 to 0,084
percent uranium, whereas the altered granodiorite at the contact with the
vein contains only 0,002 percent uranium,

The radioactivity of the fluorspar ore, breccia, and mill products
averages nesarly twice the uranium content, suggesting that other ra.dio«-
active elements are present., This is verified by Phair and Shimambto
(1952) who identified uranothorite in the breccia.

" Yot all the uranium is associated with the fluorite but in part is
either free or associated with the sulfidses as evidenced by sulfide con-
centrates that contain from 0,035 to 0,11 percent uranium. Special mefchods
of concentration have in one instance produced a concentrate containing as
much as 1.21 and 1.81 percent uranium oxide (MacPherson, written communica=
tion, 1950). |

. Brown Sgg._r mine,~-The Brown Spar mine (6) is on the north side of
Litf;le James Oreek in sec. 24, T. 2 N., R. 72 W., about one mile northwest
of Jamestown. The mine is owned by the Boulder Fluorspar and Radium Com-
panry and was last operated in 1942 by H. M, Williamson and Son of Boulder,
Colorado., A radiocactivity survey, using the Victoregn 263-B survey meter,
wvas made of the dump by Wilmarth and Johnson in July 1950. The geology
of this mine has been described by Goddard (1946, p. 35). The main vein

strikes N. 75° E. and dips steeply southeast. It is composed chiefly of
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‘purple fluorite with some pyrite and galena.. The gangue minerals include
quartz, altered granodiorite and clay minerals and some ankerite, Vein
material containing fluorite from one of the dumps contained 0.029 percent
equivalent uranium and 0.013 percent uranium. -

Buddy lode (Highline pr@sgé@t}.-—The Buddy lede or Highline prospeet
(7) is in sec. 27, T. 2 N,, R, 71 W., on the north wall of Lefthand Creek,

near an abandoned mine road, 300 feet above the creek. I was examined
by K. G. Brill, Jr, in 1947,

Development work consists of a single trench 50 feet long and reach=-
ing a maximum depth of 10 feet, The Buddy lode is an indistinctly zoned
pegmatite., The wall rocks are Precambrian Silver Plume granite and gzranite
gneiss, The core of the pegmatite is composed of quartz, potash feldspar,
and muscovite,

The pegmatite is 100 feet long by 20 feet wide, trending N, 20° Voo
and dipping northeast. The radiocactivity of the pegmatite is negligidvle,

Burlington mine.--The Burlington mine (B8) is in sec. 24, T. 2 N,,

R, 72 W., about 1 mile northwest of Jamestown. It is owned by the General
Chemical Company and was operating at the time the mine was examined in
July 1949,

The mine consists of a vertical shaft 500 feet deep and four levels
aggregating probably 4,000 feet. It has developed one of the largest fluo=-
rite-bearing breccia zones in the district (Lovering and Goddard, 1950, -
DPe 273-274).

The breccia zone strikes N, 55° E. and dips nearly vertical, It is

from 7 to 50 feet wide and is at least 350 feet long. It consists of
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altered granite fragments cemented by a mixture of fine- {0 coarse-crystale
line fluorite, quartz, and clay minerals. Pyrite and galena are locally
abundant. Moderate radioactivity comparable with other fluorite deposits
in the district is associated with the fluorite bdreccia but is highest in
the dark=-purple fluorite, The radioactiviﬁy is estimated to average 0,05
percent equivalent uranium,

Copper Blush mine.—The Copper Blush mine (9) is in the SE} sec. 17,
T. 2 N., R. 71 W, two miles northeast of Jamestown. The surface area only
was examined for radioactivity by R. U. King in Angust 1949,

Development coneists of a shaft and several levels, none of which
were accessible at the time of the writer'!s visit, The vein has been pros-
pected for about 1,000 feet horizontally,

The Copper Blush mine explored a quariz-fluorspar vein in Precambrian
Silver Plume granite, Fine~gralned pyrite and chalcopyrite are sparsely
disseminated in a gangue of purple fluorite, quartz, and banded chert.
Some sericite accoﬁpanies the gangue.

Fluorspar from one of the dumps contained up to 0.022 percent equiva-
lent uranium and 0.004 percent uranium, o

Curie and Tile radioactive springs,--~The presence of radioactivity in
the "Curie® and ¥Tile" spring (10) waters at Springdale in the vicinity of
Jamestown, Colorade, has been noted by George and others (1920, p. 434
437). The reported occurrences consist of four natural springs in the
SEDINE} sec. 29, T. 2 N., R. 71 W., along James Creek, The locality was ex=
amined for uranium between Auguet 27 and October 1, 1948 by G. B. Gott and

J. W. Hill, who procured samples of the water and associated rocks for
amlysis (Gott, 1948a, 19L8b).
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The radioactive springs, 11 miles east of the Jamestown disirict, are
in an extensive area of Silver Plume granite, At this locality there are
two sets of fractures, the more prominent of which sirikes northeast and
the other northwest.  Within the general area these fracture zones contain
in places deposits of gold, silver, lead, and zinc,

At the time of the inv?stigation by the Colorado Geological Survey
prior to 1920, four springs along the north side of the fleor of James
Creek Vallsy werse actife. However, recent road construction'along the north
canyon wall has covered two of them and almost obliterated a third, A% the
time of the examination only one of the four original springs was active,

VWater from the one remaining spring comes up vertically from the
valley floor at the point where the floodplain and the talus slope join,
The spring is cased to a depth of 5% feet where granite was encountered,

It was found that the water was coming from a fracture in this rock,

The water was balled from the cased hole and the granite'from which
the water is coming was examined. The ampunt of rock surface thus uncove
ersd was too small to indicate positively that the rock was no% an isolated
boulder, Assuming that thg wvater was coming from around a boulder, the
only apparent source would be in the gravel of the valley floor., However,
the position of all four springs at the base of the talus slope indicates
that the water is coming from fractures in the granite father than from the
porous gravel f£ill. Furthzfmore, the gravel is so porous that any radio-
active water contaired in it would be diluted by stream water. The alluvial

gravel was found to be non-radioactive. The premise that the radicactive
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wvater is coming from fractures in the granite is, therefore, the only
logical conclusion that can be mads,

Tive water samples, two roclk samples, and one sample of the evaporite
were collected from the active spring for analysis, Results of chemical,

radioactivity, and petrographic analyses are given below,

Table 10.-~Results of chemical analyses of water from flowing spring at
Springdale.

Analyses by L, F, Rader, U, S. Geological Survey, 1948,

Parts per million

Sample no. U T.8%.  Si0, 50, c1
66~8 0.01
G6-9 .01
GG-10 .01
a6-11 .01 3006 86 1306 68

* Total solids,
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Table ll.~-Radiocactivity measurements made on rock samples collscted at the
flowing spring at Springdale.

Sample no, Location Percent eU®
GG=-12 Chips from around the crevice at the bottom 0,002
of the spring.
GG=13 Silver Plume granite. Collected near spring. - 00k
GG-14 Evaporite, TFormed on surface near overflow 004

pipe from spring.
*Analyses by J. N. Rosholt, Jr., U. S, Geological Survey, 1948,

Petrography of samples*

GG-12 Pssentially a soda feldspar (albite) and quartz.
Pleces of ceramic tile also present containing
a thin deposit of a white sulfide.

GG=13 A granite gneiss containing quartz, albite,
microcline, biotite, and muscovite, Minor amounts
of magnetite and other undetermined heavy msetal
also present,

GG=-14 Predominantly a finely divided calcite and gypsum
with white incrustations which are probably
alunogen (412(804)3.16320). Also some hydrated
iron sulfate and considerabls organic matter
intermixed with a claylike material,

*By J, Berman, U. S. Geological Survey, 1948,
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The following data (table 12) pertaining to the four springs mentioned
above were recorded by the Colorado Geological Survey in 1920 (George and
others, 1920) and the amount of radioactivity determined at that time is

in close agreement with the uranium analysis given in table 11,

Table 12.--Data on four springs at Springdale.

Excess carbon

Permanent radioactivity dioxide.
grams Ead.ium per liter Temp. Rate of flow Milligrams per
Spring X 1071 ¥, £pm._ liter,
No., 1 trace 58.1 13 377.5
No. 2 0028 51""6 423.8
YNo. 3 00283 57-"’ %2.5
No. & 0.233 60.0 1% 351.9
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The low uranium content shown by chemical analyses is probably no in=
dication of the concentration in the source rock from which uranium is
being carried away in solution., However, little can be determined regarding
the origin of the radioactive water from a superficial investigation of the
type made on these springs although it seems that one of the following pos-
sible explanatiops should adequately explain the presence of the uranium.
(1) Meteoric water, following fractures in the granite, came in contact with
uranium minerals, possibly the radicactive fluorite a short distance to the
west, and carried away some of the uranium in solution. In contradiction
to this hypothesis the carbon dioxide content is higher than is normally
found in meteoric water. (2) Magmatic water ascended from a desp source
and brought along uranium in solution, If the water in the springs were
meteoric, its temperature should be close to the mean annual atmospheric
temperature. The mean anmial temperature is estimated to be about 42
degrees or about 15 degrees lower than that of the spring water, This
supports the possibility that the water is coming from a deep source.

The results of radioactivity field studies indicate that the spring
wvaters contained radiocactivity equivalent te 0,005 to 0.0l percent uranium,
This is much higher than can be accounted for by the uranium content alone
of 0,01 parts per million. Probably small quantities of radium or radon,
or possibly both of these radioactive elements, are present in the spring
wvaters,

Zlkhorn mica mine (Tin Horn lode).-~The Elkhorn mica mine (11) or Tin

Horn lode is in sec. 27, 7. 2 N., R, 71 W., half a mile north of Lefthand
Creek. It was examined by K. G. Brill, Jr., in 1947,
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Development of the mine consiste of an open pit 20 by 30 feet and short
adits. The adits were inaccessible at the time of the writer's visit, The
deposit is a zoned pegmatite, striking N. 20° W., and dipping 40° B, The
wall rock is a biotite dlorite gneiss,

The core zone contains quarts, potash feldspar, and muscovite in small
books with masses of garnet, mica, and torbernite(?). The wall zone consists
of a granite intergrowth., The pegmatite is exposed for 100 feet by 15 feet
and is explored to a depth of 50 feet., Measurements made on the eutcrop
indicate the pegmatite dike is only slightly radioactive, but mascovite
with coatings of torbernite (?) making up about one percent of the pegmatite
contains 0,022 percent equivalent uranium and 0,012 percent uranium,

Temett mine,~—The Emmett mine (12), in sec, 24, T, 2 N,, R, 72 V., is
on the south side of Little James Creek about one mile northwest of James-
town. The mine was being operated by H, M, Williamson and Son during 1950
under lease from the Boulder Fluorspar and Radium Company.

The Emmett mine workings consist of a 1,000-foot vertical shaft con=
nected to a crosscut tunnel and 10 levels, The collar of the shaft is in
an open cut 60 feet long and 20 feet wide, Several of the upper levels are
inaccessible, The geology of the Emmett mine has been described by Goddard
(1946, p. 40-42),

The Immett mine, one of the largest producers of fluorspar in the
Jamestown area, is in a large fluorite vein that strikes N, 65° W., dips
steeply northeast and is enclosed in a breccia zone in Silver Plume granite,
The Emmett vein varies from 6 to 20 feet in width and is over 200 feet long.

The vein in the upper levels and in the open cut is bordered by a 5- to 10~
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foot wide breccia zone but in the lower levels the breccia is largely ab=
sent, The vein is filled with coarsely crystalline pale-green to dark-
purple fluorite fragments that are less than an inch to 2 feet in diameter
and are cemented by clay, chalcedony, granular fluorite, chlorite, and
quartz. The quartz and coarse fluorite fragments are corroded and partly
replaced by later fluorite and chalcedony. Pyrite is erratically distributed
throughout the vein and locally has been replaced by chlorite., Small vein-
lets and irregular patches of galena, chalcopyrite, and sphalerite occur in
the vein. Small veinlets of chalcedony and chlorite f£ill fractures in the
quartz and fluorite., In the open cut meta-torbernite and torbernite coat
fractures in the fluorite breccia and altered country rock; other radio-
active minerals were not identified.

In 1944, Harder and Wyant sampled the 4th level of this mine and ob-
tained fluorspar ore containing from 0.006 to 0.012 percent uranium., 4
sample of the sulfides contained no uranium (Harder and Wyant, 1944, p. 41).
Beroni, Granger, and King (1950, p. 8) sampled and made a radioactivity
survey of several levels of the Emmett mine in 1949. One sample of light-
colored fluorite from the first level contained 0.004 percent uranium.

In July 1950, Wilmarth and Johnson sampled the mine and made radioac—
tivity surveys of the open cut, 4th, 6th, and 10th levels, On the 10th
level, a radicactivity traverse was made through the drift and readings
of 2 to 3 divisions on the 2.0 scale were noted, Greater radioactivity
was observed from the dark-purple fluorite, which gave readings of 4 to 5
divisions on the 2,0 scale, A%t one area near the middle of the drift read-

ings of 6 to 7 divisions on the 2.0 scale were noted from dark fluorite
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intermixed with sulfides. A% the wes: end of the 10th level, the vein
appears to be more brecciated and readings of § to 6 divisions on the 2,0
scale were observed in the middle of the drift., .These higher readings
may indicate the presence of radon or that the brecciated areas contain
more radiocactive material,

A radioactivity traverse was made on the 6th level for 120 feet east
of the shaft at which point the drift was caved. Readings of 4 to 5 divie
sions on the 2.0 scale were observed through the middle of the drifts with
much higher readings on the walls and back., The veln material is similar
to that in the 10th level, |

On the 4th level, radioactivity traverses were made for 50 feet east
and 200 feet west of the shaft. Throughout this level readings of 5 to 6
divisions on the 2.0 scale were observed in the middle of the drift, A
dull brown coating on a small fault at the east end of the level, gave
readings of 12 to 14 divisions on the 2,0 scale,

The open cut was traversed and background readings in the granite of
2 %0 3 divisions on the 2,0 scale were recorded.’ At the west end of the
open cut, readings of 4 to 5 divisions on the 2,0 scale were noted from
the deep~purple fluorite.

Energy claim.--The Energy claim (13), owned by Mr. O, E, Clark of
J“amel;t.own, is about a half mile northeast of Jamestown in sec. 19, T. 2
N., R, 71 W. (fig. 3). The claim is easily reached from Jamestown by dirt
road. The claim is developed by a shallow discovery pit on a 2-foot wide
fluorspar vein which strikes N, 15° W, and dips 57° W. The vein is exposed
along the strike for more than 150 feet and consists of dark-purple coarsely
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Table 13.—Radicactivity data on samples collected from the Emmett mine,

Sample , « Percent ]/ Percent 2/
number Description ey 4]
W-21 Purple fluorite from near middle of drift, 0.010 0.004
100 feet west of shaft, 10th level, :
W=-22 Deep-purple fluorite and base-metal sulfides 039 017
. west of shaft, 10th level,
W=23 TFluorite, breccia fragments, clay minerals, 014 .00k
. and pyrite, west end of drift, 10th level. .
W24  Brown muck, unidentified minerals at east «083 .003
end of drift, 4th level,
W-25 Purple fluorite, 150 feet west of shaft, 4th  .052 .005
level,
W-43  Water sample from crosscut tunnel, .07 ppm 3/
17201 Light-purple fluorite, 1st level, .007 004

1/ Radiation by L. F. Bader, Jr., and J. N, Rosholt, Jr., U, S. Geological
Survey, 1950.

2/ Chemistry by L. F, Rader, Jr., J. N. Rosholt, Jr., G. W, Boyes, Jr.,
A. C, Horr, and E, C, Mallory, Jr,, U. S. Geological Survey, 1950,

3/ ppm = parts per million,
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erystalline fluorite, quartz, pyrite, and two unidentified brown minerals.
The country rock is altered grancdiorite., The radiocactivity of the vein
material is equivalent to 0.019 percent uranium, A channel sample across
the vein exposed in the plt contains 0.009 percent uranium., Altered
granodiorite in the surrounding area contains about 0,006 percen’ equivalent
uranium,

Gladstone mins.-~The Gladstone mine (15) is about 1.5 miles northwest
of Jamestown in sec. 13, T. 2 N,, R. 72 W. The mine can be reached by dirt
road that leaves the road up Little James Creek, 1.25 miles from Jamestown,
The mine was last operated in 1943,

The mine workings consist of a caved vertical shaft and several small
prospect pits developed on a breccia zone that strikes N, 65° E. and dips
steeply. The ore is a fine-grained, gramular purple fluorite with some
coarsely crystalline pale-green and purple fluorite, Pyrite, sericite,
and granite fragments make up the rest of the breccia zone, The enclosing
country rock is Silver Plume granite,

A radioactivity survey, using the Victoreen 263-~B survey meber, was
made of the dump and of the granite in the immediate vicinity of the mins,
A grab sample of purple fluorite and pyrite contained 0,004 percent equiva=
lent uranium and 0.003 percent uranium,

Horn prospect.—The Horn prospect (14) is on James Creek about one mile
east of Jamestown in sec. 29, T. 2 N., R, 71 W, The property is owned by
Mr. C. Horn and V. Thomas of Boulder, Colorado, The locality was examined
by D. G. Wyant on September 18, 1948, in company with the owners.
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Silver Plume granite exposed on the canyon walls locally contains smll
bodies of alaskite mnd trachybtic granite, and zones of granite with numerous

quartz stringers containing disseminatad-pyrito.

The radioactivity of the rocks in the locality ranges from 0.005 to
0.006 'percent equivaient uranium, The uranium content ranges from 0,003
to 0.006 percent. No local concentrations of radioactive minerals occur
in the immediate area, Results of analyses of samples of rocks from the
area are shown in table 14,

Lelman lode mine,~-The Lehman lode mine (16), owned by Mr, A. E. Gray
and Mr. R, E, Artle, both of Jamestown, is in the eastern part of sec. 19,
T. 2 N., R. n'w. The mine is accessible from Jamestown by road.

The mine workings consist of a 67-foot adit and 16~foot raise 40 feest
from the portal, The workable fluorspar breccia zone strikes S, 60° .,
dips from 44° to 89° SW, and ranges from 2 to 5 feet in width., The vein
material is made up of granite fragments cemented by a fine-grained,
pulverulent, white to purple fluorite and clay. Pyrite is disseminated
through the fluorite breccia and the wall rock of altered quartz monzeonite
POTPhyTy.

Radloactivity examination of the mine was made using the Victoreen
263=-B survey meter. The fluorspar breccia zone and adjacent wall rock
gave readings of 2 to 3 times background. Channel samﬁles of the fluorspar
breccia zone contained from 0,007 tq 0.035 percent equivalent uranium and
f£rom 0,003 to 0.005 percent uranium.

Lehman mill,~~The Lehman mill (17), on the north side of James Creek
near the eastern edge of Jamestown, in sec. 19, T, 2 N,, R, 71 W., is owned
by Mr. C. H. Clark of Jamestown., The mill was last operated in 1942-43,
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Table lk4,—Radioactivity data on samples collected from the Horn
prospect.
m'” by L, P. Raa-’r’ Jr... U. 8. Gﬂolﬂﬁ-m S’GJ'VOY, 19“80

Sample Equivalent uranium Uraniwm
augber Material (pergent) (pereent)
207(4431)  Alaskite, 0,005 0,003 -
208(4432) Quartz stringers with pyrite. «005 +005
209(4433)  Trachytic granite. 006 +006
210(4434)  Trachytic grenite. 006 +003
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Ore from the Spartan No. 5 claims, Natione Treasure mine, Poorman mine, and
Orion mine were processed and an acid-grade fluorspar and a bulk suifide
concentrate were produced. A radiocactivity survey of the mill products was
made with the Victoreen 263~B survey meter by Wilmarth and Johmson in July
1950.

The radioactivity of samples of the sulfide concentrates collected by
Wilmarth and Johnson ranges from 0,016 to 0.031 percent equivalent uranium, .
The uranium content of the sulfide concentrate, obtained without special
regard to uranium recovery, ranges from 0.013 to 0.018 percent uranium,

McKinley mine.-—The McKinley mine (18) is one mile northwest of James-
town in sec, 13, 7. 2 N,, R, 72 W, The mine workings, two vertical shafis
and an adit, were inaccessible in July 1950 when examined by Wilmarth and
Johnson., The vein minerals observed on the dumps are pyrite, purple fluo-

rite, quartz, and clay minerals., The country rock is altered Silver Plume

J

N

granite. A radioactivity examiration of the dump was made using the
Victoreen survey meter. The dump material gave readings of 15 to 18 divi— -
sions on the 0,2 scale and vein material containing purple fluorite and
pyrite gave readings of 5 to 6 divisions on the 2.0 scale. A grab sample
of dump material contained 0,008 percent equivalent uranium and 0,004 per-
cent uranium,

Nations Treasure mine.-~~The Nations Treasure mine (19) is in the NE}
gsec, 24, T. 2 N., R. 72 W. The mine is owned by Mr. C. H. Clark of Jamese
town, Colorado, and was last operated in 1948, Ore from this mine was
treated at the Lelman mlll in Jamestown, V. R, Wilmarth and D, H. Johnson
examined the mine for radiocactivity and mapped the geology of the deposit

in July 1950.. e
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The mine workings, totaling more than 200 feet, consist of a crosscul
tunnel connecting with several short irregular Arifts and a large glory
hole (fig. 4), All of the fluorspar bodies immediately above and below the
crosscut tunnel have been mined out.

Goddard (1946, p. 43-4lt) has described the geology of the Nations
Treasure mine, The mine is on the southeast side of a large northeastward=
trending breccia zone that is enclosed in Silver Plume granite, The country
rock is mostly granite but a s'odic granite~-quartz monzonite porphyry dike
is exposed in the workings., The mine exploits several small irregular
fluorspar veins and breccia zones within an area of 50 by 150 feet., In
~_the northeastern part of the workings an irregular fluorspar breccia body
has been stoped to the surface, 20 feet above.

The major structure in the Nations Treasure mine is an eastward-trend-
ing famlt that dips 85° S, and forms the contact between the granite and
sodic granite-quariz monzonite porphyry. Shear zones form the contacts
between the couniry rock and fluorspar breccia in the glory hole, A Jolnt
set strikes N, 5° B, to N, 25° B, and dips from 35° to 85° to the south in
the same area.

The minerals identified in the ore are coarse- to fine-grained fluworite,
quartz, clay, pyrite, galena, limonite, chalcedony, torbernite, and chlorite,
In thin sections, the fluorspar breccia contains euhedral to anhedral crystals
of pyrite irregularly distributed through the breccia, The pyrite has been
locally replaced by galena and chlorite, There are two generations of

fluorite; the older, light-colored coarsely crystalline fluorite has been
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brecciated and cemented by clays and a younger fine-grainsd dark-colored
fluorite., The light=colored fluorite is rimmed by the younger darker
fluorite., The older crystalline fluorite has been extensively corroded

and replaced along gx“ja,in boundaries and fractures by the younger fluorite.
Chalcedony or cryptocrystalline quartz fills many narrow veinlets in the
brecciated fluorite, Torbernite coats fractures in the sodic granite-quariz
monzonite porphyry and in the granite at or near the contact with the fluome
spar breccia., The greatest concentration of torbernite appears to be in
the stoped area in the northeastern part of the mine,

A radiocactivity survey of the mine workings was made with Victoreen
263-B survey meter, Readings were taken by placing the probe directly on
the area from which radicactivity datawers desired, The rate—me‘ter read~
ings obtained from the granite and the sodic granite~guartz monzonite
porphyry ranged from 1.5 to 2.0 divisions on the 2.0 scale and from the
fluorspar bodies from 1 division on the 2.0 scale to 3.0 divisions on the
20.0 scale, Four samples were collected in the mine. The analytical
data are given in table 15. A sample of fluorite collected by Harder and
Wyant in 1944 was found to contain 0.023 percent equivalent uranium,

New Girl prospect (Columbine lode) ,~~The New Girl prospect (20), or
Columbine lode, is in sec, 22, T. 2 N., R, 71 W,, about one mile north of
Lefthand Creek.

The prospect is developed by four short adits and a glory hole cone
nected by underground workings,

The New Girl prospect is in obscurely zoned pegmatite that strikes
¥. 45° B, and dips steeply. The wall rock is highly contorted biotite=
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Table 15.-——Radioactivity data on samples collected from the Nations Treasure
mine,
Sample Equivalent uranium }/ Uraniwm 2
number. Description (percent) (percent
¥=31=50 Grab sample of galena, pyrite, 0.083 0.075
dark-purple fluorite,
¥=32-~50 l-foot channel across darke .10 s
purple fluorite,
W=33=-50 Grab sample of altered 13 -
granite with some torbernite
flakkes,
W-34=50 L=foot channel of purple 035 - .024
fluorite.

1/ Radiation by J. N. Rosholt, Jr., U. S. Geological Survey, 1950,

2/ Chemistry by G. W. Boyes, Jr., A, C. Horr, and E. C. Mallory, Jr.,
U, 8, Geological Survey, 1950,
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muscovite schist, The pegmatite has a core zone of potash feldspar with
about 5 percent muscovite; some of the muscovite at the borders of the core
is coated with a dark red to brown mineral (probably hematite). The wall
zone consists of potash feldspar intergrown with quartz. 3Beryl and columbite
are minor accessory minerals, The pegmatite is 400 feet long by 50 feet
wide and is exposed to a depth of 50 fest. Radioactivity ranges from less
than 0,001 percent equivalent uranium in the core of the pegmatite to 0,047
percent equivalent uranium in muscovite with coatings of a red mineral and
torbernite in the border zone., The radioactive‘ mascovite which makes up
probably less than 5 percent of the pegmatite, contains 0,015 percent
uranium, |

Orion mine,~-The Orion mine (21), owned by Mr, C., H., Clark of Jamestown,
is about one mile northwest of Jamestown in sec. 24, T, 2 N., R, 72 W. The
mine is easily accessible by car from Jamestown,.

The mine workings consist of two shallow shaf$s, two short drifts, two
large open cuts, and several prospect pits and trenches., The ore deposit
consists of fluorite-amphibole veins and quartz-hematite~fluorite veins,

The fluorite is coarsely crystalline and deep purple., The fluorite-amphi-
bole veins are exposed in all workings except one of the shafts, and they
range from 6 inches $o 3 feet in width, trend northwesterly, and dip steep=
ly to the north. Small quantities of pyrite were observed in these deposits.
In one of the shafts, two parallel veins, consisting of quartz, hematite,
and fluorite, two fest wide, strike N, 80° E, and dip 80° N. The wall rock
is altered granodiorite.
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Radioactivity traverses using the Victoreen survey meter 263-B were
made through all workings., Readings of from 1 %0 1.5 divisions on the 2.0

scale were noted from the wall rock and the narrow fluorite-amphibole veins,
In one of the shafts readings of 2 $to0 3 divisions on the 2.0 scale were
noted from the vein material., The maximum radioactivity is estimated to be
0.01 percent equivalent wranium, Channel samples across the veins contain
from 0.004 to 0.008 percent uranium,

Ozark-Mahoning mill.—-The Ozark-Mahoning mill (22), about half a mile
northwest of Jamestown in sec. 24, T, 2.N., R. 72 W., is owned by the
Ogzark-Mahoning Company of Roseclairs, Illinois,

During 1950 the company was processing in its mill fluorspar ores
from the Blue Jay and Emmett mines in the district, and was producing acide
grade fluorspar and bulk sulfide concentrates,

Samples of mill products were collected by Granger and Beroni in 1949
and by Wilmarth and Johnson in 1950, The results of analyses for uranium
of these samples and of additional mill products submitted by the company
to the U, S, Atomic Energy Commission in October 1950 are shown on a dia-
grammatic flow sheet (fig. 5).

Some clue to the distribution of uranium in the ore is given by the
uranium analyses of the various mill products, The high uranium content of
the sulfide concentrates, and of the mill tails, contrasted with the low
uranium content of the fluorspar concentrates, may indicate that there are
appreciable quantities of recoverable uranium minerals not intimately
associated with fluorite,

The district has possidilities for the production of uranium as a
byproduct of fluorspar mining, Goddard (1946) estimates the resources of
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PROCESS
(Generalized) MILL PRODUCT URANIUM CONTENT
i Sample Uranium
Scales , Grizzly, Hopper, b ent
Jaw Crusher, Ore Storage Number (percent)
____________ e . I OMC-I —————-—<<0.01I
- I— Crushed ore ( mill feed) OMC -2 - — — —— — 0.034
Ball mill grinding
Circuit
t
' |
' h co trat
u Mineral Jig, Hutch f-———4—————— ":‘:mfy Meultidesy — === b ——W-38————————— 0.19
!
|
Classifier
. - overflow - — — — — — — — 4-——-—OMC-3 ———————— 0.017
Thickener,Conditioner
Sulfide flototion F-—— T ————— Bulk fiotation concentrate——— 4+ — - —W-40 —————— ——— 0,072
_______ [N S . . _ e Sludge-—— ——-0.007
- - — — — —Sulfide cleaner tails —— ———— 16521
Woter — ——0.034{(ppm)
————————————————— Lead flotation tails————*——-———W-SS{—O—~—————— .030
Conditioner
y
Fluorspar flotation
o~ Mill tails -— — ——— — — — — — —— - — ——16522[Sluvdge - — —— ——0.005
9 ) X . Woter— — — — —— 0.0og:.p.m)
I Mill tails(fram tailing pond)-————-W-48 ~———————— 0.00
fm—————————— — — — —Mill tails(composite) —— ——— — +———MMC-3~— — — — — - —— 0.016
e Mill talls—————————— - —— T-——O0MC-5———————— 0.034
Special Cylinder Classifier
—————— — ———Special cylinder nnderflow———Jr———omc-6~-———————l.03
(cylinder classifier concentrate) OMC-B————————— 1.5
f— 7 ————Cylinder underflow-——————- -~ - —OMC-A~—————— —— 0.051
TAILING POND
————————————————————— L————Fluorspur concentrate (composite) —— —MMC-5-—~~—————0.003
Y
FLUORSPAR CONCENTRATE
; ————————————————————————— Suifide concentrote —— —— — — +———OMC-4-———————— 0.094
¥ - Sulfide cancentrote (composite) +-— — —MMC-4-———————— 0.035

SULFIDE CONCENTRATE

Dat

a in part from Ozark- Mchoning Compony
1960

FIGURE 5.—FLOW SHEET OF OZARK-MAHONING COMPANY MILL,

JAMESTOWN, COLORADO
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fluorspar in the Jamestown district as a'bbu‘b '1,0009000 tons of ore at an
average grade of 50 percent Ca¥;, The tails resulting from the ultimate
production of such a tonnage of ore would be about 500,000 tons. The grade
of these tails ranges from 0,005 to 0,034 percent uranium exide and would
thus contain from 30 to 200 tons of uranium oxide, The possibility that
some of this uranium can be concentrated is indicated by the analyses of
the mill products from the "special cylinder classifier®; concentrates

have been produced céntaining from 1,03 to 1.5 percent uranium,

Poorman mine,~~The Poorman mine (23), owned by Mr. C. H. Clark of
Jamestown, is about 1,200 feet southwest of Jamestown in sec. 30, T. 2 K.,
R, 71 ¥W.

The mine wo:kings are inaccessible but are reported to consist of a
vertical shaft, 60 feet deep, and a drift along the vein for 100 feet, The
mine was last operated in 1943, ‘

A radiocactivity examination and sampling of the Poorman veinwere made
by J. O, Harder and D, G. Wyant in 1944, and in July 1950 V. R. Wilmarth
and D, H, Johnson made a radioactivity survey of the mine dump using the
Victoreen survey meter model 263-B,

The geology of the Poorman mine has bheen described by Goddard (1946,
DPe 45)., The Poorman mine exploite a fluorspar vein in altered granodiorite,
Ore from the Poorman vein consists of fine-grained fluorite containing many
small fragments of calclte, biotite, ankerite, quartz, galena, and pyrite.
The fluorite is generally colorless but in places is dark purple to black,
The altered granodiorite and purple fluorite gave readings of 1 to 1.5 divi=
sions on the 2,0 scale of the Victoreen survey meter, and one specimen con=
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taining purple fluorite, pyrite, biotite, and an unidentified yellow mineral
gave readings of 6 to 7 divisions on the 2,0 secale. A grab sample from the
dump contained 0,022 percent uranium., A sample of fluorspar ore obtained
by Harder and Wyant (1944) contained 0,006 percent equivalent uranium,
Water from the shaft contained 0,06 parts per million uranium,

Rusty Gold and other cerite prospects.-—The Rusty Gold and four other:
uranium=bearing cerite prospects (24) are clustered in the SE} sec. 17
T. 2 N,, R. 71 W,, about 2 miles northeast of Jamestown. The prospects are
accessible by road and trail.from Ja;mestown.

The cerite prospects in this area have been described by Goddard and
Glass (1940, p. 381-404) and by Hanley, Heinrich, and Page (1950, pe 21).
The locality was examined for uranium in September 1949 by R, U. King and -
in July 1950 by V. R. Wilmarth,

The prospects are undeveloped except for shallow pits and trenches and
a single adit 30 feet long.

The country rock is Silver Plume granite with inclusions of echist,

The cerite deposits are in small steeply dipping quartz-feldspar peg=
matites that occur near the borders of schist inclusions in granite, The
pegnatites range in length from a few feet up to 75 feet and are as much
as 5 feet wide, |

Cerite with allanite, brown eplidote, tornebohmite, bastnasite, and
monazite occur in irregular masses up to two feet in width in the poorly
defined core of the pegmatites, The cerite masses may make up from 2 o 5

percent of the ore.
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The uranium content of the cerite-bearing rock ranges from 0,01l per-
cent to 0.02 percent; the cerite itself containe as much as 0,5 percent

uranium, The uranium mineral has been identified by Goddard and Glass
(1940, p. 401) as uraninite.
Spartan No. 5 mine.--The Spartan No. 5 mine (25) is about half a mile

northeast of Jamestown in sec, 19, T, 2 N,, R. 71 Wo The mine is accessible
from Jamestown by dirt road. The mine workings were inaccessible at the
time the property was examined by Wilmarth and Johnson in July 1950. Radio=
activity traverse was made across the dump with the Viectorsen survey meter
model 263-B, Readings of 3 to 4 divisions on the 0.2 scale were noted from
the dark-purple fluorite and pyrite in a gangue of altered quartz monzonite
porphyry. A grab sample of the vein material contains 0.001 percent uranium.
The radiocactivity of the sample is equivalent to a content of 0.004 percent
uranium.

Yellow Girl mine.~-The Yellow Girl mine (26) is in sec. 24, 7. 2 N,,

R, 72 W,, three-fourths mile northwest of Jamestown., The mine is owned by
the General Chemical Company and is accessible from Jamestown by road along
Little James Creek, The Yellow Girl mine was last operated in 1943, The
workings consist of a crosscut, two short adits, and a large open cut. All
of the workings except the open cut were inaccessible at the time of the
examination by Wilmarth and Johnson in July 1950,

The geology of the Yellow Girl mine has been described by Goddard
(1946, p. 45-47). The Yellow Girl vein is in altered granodiorite and cone
sists of coarse fragments of granodiorite in a matrix of fine~ to coarse-
crystalline purple fluorite, clay, quartz, pyrite, and galena. In the open
cut the vein strikes N, 10° W. and dips steeply to the wess,
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A radioactivity survey of the open cut was made using the Victoreen
263-B survey meter. The average readings obtained in the open cubt are 10
to 12 divisions on the 0.2 scale, with the high reading of 18 divisions on
the 0.2 scale noted wherse dark-purple fiuorite occurred with pyrite., 4
Lefoot channel sample of fluorspar ore taken from the north ond of the open
cut contained 0,004 percent uranium., A water sample from the lower adlt

contained 0,22 parts per million of uranium,
Gold Hill distried

Location and general features,~-~The Gold Hill district is in the cen-
tral part of Boulder County and includes the mining camps of Gold Hill,
Rowena, Glendale, Wallstreet, Salina, and Crisman, ZElevations within the
district range from 5,900 to 8,400 feet above sea level, Lefthand and
Fourmile Creeks span the distriet on the north and south,

Geology.~~The geclogy of the district has been described by Goddard
(1940, p. 103=139). .

The oldest rocks in the district are ths Precambrian biotite and quariz—
biotite schists of the Idaho Springs formation, and Boulder Creek granite,
These rocks are cubt by Precambrian dikes of Silver Plume granite, aplite,
cerite, and pegmatite. Laramide intrusive dike rocks include quartz monzo-
nite,latite porphyries, and diabase, The dominant structural features of
the Gold Hill district are persistent northeastward-trending fanlts or
breccia reefs that are probably related $o Precambrian shear zones,

The ore deposits of the district include gold-telluride veins, pyritic-
gold velins, silver-lead vein®=, a tungsten vein, pegmatites, and a nickel-

cobalt-copper replacement depos{t., . .. = T
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Pitchblende has been tentatively identified in ore from the Black
Cloud mine,

Radicactivity is associated with a few of the pegmatites, and with a
vein in the Poorman breccla reef,

Breccia reefs.~—The breccia reefs are a serlies of exiremely persistent
northwest-trending fractures which extend for miles across the Front Range
mineral belt., In many places, the reefs form prominent silicified outcrops
which are colored red by finely divided hematite., Displacement along the
reefs amounts to hundreds, and at some places thousands, of feet.

These breccia reefs probably exerted a strong influence on the distri-
bution of ore deposits, both in the localization of the districts themselves
and in the localization of ore bodies within individual veins (Lovering and
Goddard, 1950, p. 79).

The breccla reefs are considered favorable structures for the occur=
rence of uranium for the following reasons: (1) the reefs are similar in
mineral composition and size to the pitchblende-bearing quartz-hematite
veins of the Great Bear Leke area in Canada, and (2) recent woric done by
the U. S, Geological Survey in the Central City avrea indicates that pltch-
blende was probably deposited during an early stage of mineralization rela-
tive to the deposition of the pyritic-gold type ores, This genetic rela-
tionship suggested a possible association between uranium and the early
quartz-hematite minerals of the breccia reefs,

Radioactivity traverses were made along parts of eight of the breccia
reefs to determine whether these structures contained significant amounts
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of uranium, Seventeen miles of reef ouberops, representing aboub 25 percent
of the combined lengths of the reefs, wers traversed., Approximately 300
mine dumps and prospect holes, on or near the reefs,were checked for radie~
activity. Radloactivity car traverses wers mads along approximately 70 miles
of roads which had not been previcusly traversed.

During the course of the breccia reef invsétiga‘bionao gignificant
radicactivity was noted at three localities: the Bell group of mines on
Poorman Hill, the Pueblo Belle mins in Black Tiger Gulch, and the Copper
Rock prospect near Sunset,

Bell group of mines.—-The Bell group of mines (27), in ses., 22, T. 1 N.,
R, 71 W., are in the Poorman resf., The locality was examined by C., R. Bubtler
in August 1950,

The workings of the Bell group of mines consist of an adit approxi-
mately 150 feet long.

The country rock in the vicinity of the Bell group is Boulder (reek
granite, The reef, in places, contains from 10 to 20 feet of horn quarts
and highly siligified granite with disseminated pyrite. The workings ex—
plore a horn-quartz vein containing disseminated pyrite in the Poorman
reef near ite junchtion with the Maxwell resf, |

Badloactivity is greatest in the quarts vein but 1s measurable through-
out the wall rock in fractures within and parallel to the resf, Analyses
of five samples cellected from the Bell group of mines are shown in table

16.
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Sample

OFFICIAL USE ONLY

83

mines,

Equivalent uranium
Description (percent )

group of

Uranium

(percens)

number

43546
43547
L3548
k3549

43550

Wall rock from hanging wall of -
vein,

Selected material from 2-inch
veinlet,

One-foot channel sample across
vein.

One~foot channel sample across
vein,

One~foot sample along vein,

0,037

SOL1

«029

+006

+007

0,030

037

«027

.003

+004

Analyses by A. C. Horr and J. N. Rosholt, Jr., U. S, Geological
Survey, 1950.
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Black Cloud mine,——The Black Cloud mine (28) is one mile east of Gold
Hill in the 53} sec. 12, T. 1 N., R. 72 W, The present (1950) owners are
Mr, J. D, Rodgers and J, F. Little of Boulder, Colorado. Gold, siliver,
lead, and zinc ores were produced from the Black Cloud mine during cpera-
tions prior to 1910, In 1945 the mine was reopened for a short period and
it is reported that $80,000 worth of ore, principally gold, was mined from
a stope below the main level, A sample of radiocactive material from an unp~
known location in the mine contained 0,17 percent uranium, Part of thse
third level of the mine (fig. 6) was mapped and selected areas sampled for
uranium in Aongust 1950 by ¥, B. Moore, B, N. Hinrichs, and D. M, Sheridan,
The workings accessible at the time of this sxamination consisted of a
crosscut adlt intersecting the Black Cloud vein, and about 1,500 feet of
drift following the Black Cloud vein and a branch vein.

The Black Cloud mine is near the western border of a small batholith
of Precambrian Boulder Creek granite that has been intruded into schis$ of
the Idaho Springs formation. The Boulder Creek granite, comprising about
90 percent of the country rock near the Black Cloud mine, is a coarse-
grained porphyritic granite with phenocrysts of microcline in a matrix of
fine to coarse guartz, oligoclase, and blotite, Irregular masses of pegma~
tite and aplite cut the granite in many places in the Gold Hill distriect
and in the vicinity of the mine. In the mine as much as 50 percent of the
wall rocks is pegmatite and aplite,

These Precambrian rocks are cut by northwest-{rending breccia reefs
which, as suggested by Lovering (1932, p. 77-78), may be genetically re-
lated to the ore., In the Gold Hill district the Hoosier breccia reef, a
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northwest~trending silicified fault zone, i8 5 to 50 feet wide and abeout 12
miles long, Northeast-trending fissures near this reef contaln gold, silver,
lead, and zinc ores., The Black Cloud mine is on one of the northesast-trending
fissures and is within 2,500 feet of the Hoosier reef,

The ore deposits of the Black Cloud vein contaln gold and silver as
the principel ores, but galena and sphalerite occur in suffiicient quant fe
ties to have yielded some production, The largest ore body occurs east of
the crosscut tunnel and extends for about 700 feet along the d.\rift in the
3rd level of the mine, and according to the owners, has been stoped to the
surface, 200 feet above., The ore is apparently localized near junctions of
the Black Cloud vein and subsidiary branch veins, Mabterial from the mine
dump believed to have come from the east drift contained galena, sphalerite,
and pyrite in quartz gangue., Specimens from the Black Cloud vein exhibited
by Mr. Little showed native gold in vein and leaf form coating coarse
crystalline galena, A black clay=like radioactive material occurs in the
vein for 200 feet along the west drift on the third level., This material,
probably pitchblende, £ills fractures in the vein., In the west drift the
vein is 2 to 3 feet wide and consists chiefly of dense gray quaréz in
brecciated iron-stained country rocks. Pyrite is finely disseminated in
the quartz, In places radioactive material occurs over the width of the
vein but more generally is confined to zones 6 inches to one foot wide on
the hénging wall, the footwall or even within the vein, A sample of vein
material from the west drift submitted by Mr, Redgers contained 0,17

percent uranium,
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Eleven samples of vein material were collected from the most radic=
active part of the west drift on the third level, The analytical dat‘a are
shown in table 17. The uranium content of the mest radiocactive interval ~
of the vein in the west drift ranges from 0.001 te 0,081 percent. In tem
of the samples the measured radioactivity (eU) is from about 2 to 12 times
uranium content; one sample contains 0,049 percent eU and 0.08l percent U,

Copper King nickel mine.—~The Copper King nickel mine (29) is about
three-fourths of a mile southwest of Gold Hill in the NW§ sec. 14; T. 1 N
R. 72 W, This nickel deposit has been described by Goddard and Lovering
(1942, p. 349-362).

Development of the mine consists of two adit levels aggregating
approximately 500 feet and a 110-foob raise connecting the two levels, A
few thousand tons of nickel ore has been mined from the dsposit.

The country rocks are Precambrian amphibolite schist and hornblends
diorite gnelss with some pegmatite cut by a northwesi~trending diabase dike
of probable Laramide age,

The ore minerals replace beds in the schist and consist of pyrrhotite
and small quantities of niccolite, pentlandite, pyrite, and chalcopyrite.
The ore body is as much as 35 feet thick and has been mined for a vertical
distance of about 250 feet.

The accessible portions of the ﬁine workings and the surface area were
examined for radiocactivity by Lovering and King in June 1949, Neither the
wall rocks nor the ore minerals exhibited radiocactivity above normal for

the local area,
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Table 1l7.—-Analytical data of samples collected from the west drift on the
third level, Black Cloud mine,

Location Length

(distance of

west of channel Equivalent Silver ILesad Zinc
Sample adit) sample Position in uranium Uranium (ounces (per~ (per-

number (feet) (feet) vein (percent) (percent) per ton) cent) cent)

43066 330 1.0 Hanging 0.012 0.002 1.4 0.22 0.02
vall. .
43067 do. l.5 JTFootwall, .00 .001 1.8 13 0
L3068 340 1.0 Hanging 012 003 1.3 05 ©
wall,
43069 do, 1.5 TFootwall, 010 004 1.0 «11 0
43070 350 1.0 Hanging 015 005 2.0 «31 0
wall.
l"BO?l do. 105 Center. 024 002 1.2 i ] 0
k3072 do. 1.5 TFootwall, 006 .002 1.4 03 0
43065 390 1.5 EHanging «005 003 1,0 02 .02
wall. :
L3064 ao. 1.0 Center. 004 002 1.4 .08 .02
43063 do. 5 TFootwall, 011 .006 1.3 0 .03
L3062 Loo 1.0 do. 049 081 1.2 0 17

Analyses by J. N. Rosholt, Jr., A. C, Horr, and D, L, Skinner, ‘U. 5. Geological
Survey, 1950,
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_ Grand Republic mine,~~The Grand Repubiic mine (30) is in Sunbeam Gulich
2 3/4 miles southeast of Gold Hill in sec., 19, T. 1 N., R, 71 W. Radle=
activity examination was made of the surface arsa and mine dumps by Lovering
and King in June 1949; the mine workings were inaccessible at the time of
the examinatione.

The following description of the Grand Republic mine is briefly sum=
marized from Lovering and Goddard (1950, p. 251=253),

The output of the mine is valued at over $100,000 chiefly as gold and
silver, but over $80,000 worth of tungsten ore is also credited to this
nine., The mine is developed by an adit, an inclined shaf%, and drifts
on several levels totaling about 2,000 feet of workings.

The country rock is Boulder Creek granite and related pegmatite and
aplite dikes, The Hoosier breccia reef lies 100 feet sast of the shaft,

The ore deposit consists of a stfongly mineralized breccia gone, con-
taining disseminated pyrite in stringers of horn quartz. Marcasite, arsenc-
pyrite, and ferberite are present in minor quantities in the velns,

No abnormal radioactivity was noted from wall rocks or vein material
on the dumps nor from the Hoosler breccia reef at this localisy,

Hoosier dike,~-The Hoosier dike (31) or breccia reef, a persisient
silicified fault zone, extends 5. 40° E, 12 miles from Gold Hill %o the
sedimentary rocks flanking the eastern edge of the Front Bange and crosses
Boulder Creek approximately 3 miles west of Boulder,

Approximately 3 miles of the reef between Boulder COreek and Gold Hill
were traversed for radioactivity and 50 mine dumps and pits on and adjacen$
to the reef were examined for radioactivity by C. Re Butler on August 10
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and 11, 1950. The locality shown on figure 2 representing the Hoosier dike
is that of the Bvans mine in ses, 13, T. 1 K., B, 72 W.

The dike is composed of brecclated granite of the wall rocks and fine=
grained quartz with veinlets of hematite and disseminated hematite, It is
from 5 to 50 feet wide and in places is made up of bull quarisz (Lovering
and Goddard, 1950, p. 251=253).

Radioactivity greater than that of the surrounding Bbulder Creek
granite was not observed on the outcrop of the portion of the reef traversed,
except in the vicinity of the portal of the Evans mine 1,300 feet west of
the reef. At this locality the radiocactivity was estimated to be 0,005
percent equivalent uranium, The cause of the radiocactivity anomaly was not
determined, but may be due to small quantities of accessory radioactive
minerals present in the country rock.

Maxwell dike.~—The Maxwell dike (32) or breccia reef extends southe
eastward across the Front Bange from Nugget Hill 11 miles to the flanking
sedimentary rocks crossing Boulder Creek 2 miles west of Boulder. It may
also extend northwestward, several mlles beyond Jamestown., It is from 50
to 150 feet wide and is characterized by reddish colored sheared and silicle
fied granite and gneiss (Lovering and Goddard, 1950). Three cne-mile inter=
vals of the Maxwell breccia reef were traversed for radiocactivity on August
15 and 16, 1950, by C. R, Butler, The intervals selected for traversing
were those most accessible by road and included (1) a portion northwest of
Jamestown, (2) a portion southeast of Jamestown, and (3) a portion wes$ of
Boulder near Boulder Creek in sec, 27, T 1 N,, R. 71 W,, the locality
shown on figure 2., Approximately 75 mine dumps and prospect pits on and

‘pear ‘the dike were included in tW® traversings .
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The highest radicactivity observed along the dlke traversed was es-—
timated to be 0,005 percent equivalent uranium,

Pegmatite prospects on Butzel Hill,—-Six pegmatite prospects (33)
are clustered about the c¢rest of a ridge known as Buizel Hill within an

elongate area 300 feet wide by 1,000 feet long in secs. 5 and 6, T, 1 N,.,
R. 71 W¥. Two of these are known as the Beryl or Gold Hill No, 1 and No,

2 prospects; the other four pegmatite prospects are not identified by name.
The locality was examined by K. G, Brill in 1947,

The pegmatite deposits are exposed by shallow plis and trenches along
the crest of the ridge and a shor{ distance below the crest on the south
and east slopes,

The country rock is granite gneiss and bviotite augen gneiss, trending
N. 60°-65° E, The pegmatites are tabular and range in size from about 100
feet by 50 feet in the Beryl No, 2 to 400 feet by 50 feet in the Beryl No.
1. The other pegmatites are also tabular and are intermediate in size.

The pegmatites have two distinct strike directions, approximately ab
right angles to each other, one set strikes gbout N. 30° BE. and the other
strikes about N. 65° W. The dips vary from flat to steep and are both to
the north and south,.

The pegmatites are both zoned and unzoned; where zoned the cores come=
monly consist of quariz, feldspar, and muscovite with wall zones of coarse~’
grained granite intergrowth; where unzoned or obscurely zoned the dikese
consist of quartz-mlcrocline-muscovite, blotite, and plagioclase pegmatite. -
In places the dikes are composed of aplite. Some blulsh-green beryl and

columbite-tantalite is presentTintlie 'Béryl Né.. 1 prospect.
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No wmusual concentration of radiocactive minerals was noted in these
pegmatitic rocks on Butzel Hill, The maximum radiocactivity found in fine=
grained granitoid rock with small biotite books ir the Beryl No., 2 pros-
pect is equivalent to-a content of about 0,007 percent uraniumi otherwise,
the estimated radiocactivity of the pegmaiites ranged from less than 0,001
to 0.005 percent equivalent uranium,

Poormen dike.~-The Poorman dike (34) or breccia reef sirikes N, 85°
W. and extends westward for about 5 miles from Boulder, cutting across the
Maxwell reef and intersecting the Hoosier reef in seec. 20, T 1 N., R. 71
We It is a fault zone 10 to 20 feet wide and consists of sheared and - =
highly silicified granite with disseminated hematise,

Approximately 3.5 miles of the Poorman reef including approximately
25 mine dumps and pits was traversed for radioactivity by .C. R. Butler in
August 1950. Significant radicactivity estimated to range from 0,006 to
0.041 percent equivalent uranium was detected in the underground workings
of the Bell group of mines, The radiocactivity is apparently associabed
with a vein in the reef rather than with the reef itself. R

Badioactive quartz monzonite on Bubtzel Hill,~~Radicactive quartz -

monzonite (35) is exposed in three places on the scutheast side of Butzel
Hill in the SE} sec. 6, T« 1 N,, R, 71 W., about two miles northeast of
Gold Hill. The locality was examined for radioactivity by K. &, Brill,
Jr., during the summer of 1947,

The country rock consists of biotite augen gneiss,.

T e e
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The largest quartz monzonite body is osed for 30Q feet northeasterly
along the crest of Butzel Hill, It has a width of 30 feet. Two

smaller bodies of quartz monzonite crop out 150 feet to the southeast and
100 feet to the west of the top of the hill,

The quartz monzonite bodies are light-gray, fine- to medlum~grained
granitoid rocks and conslist of quartz, potash feldspar, plagioclase, and
biotite.

The radioactivity of the granitoid rocks ranges from an estimated
0.001 percent to 0,004 percent equivalent uranium,

Showbound mine.—~The Snowbound mine (36) is about 2 miles northeast
of Gold Hill in sec. 6, Te 1 N,, R, 71 W, The mine was examined by K, G.
Brill, Jr., in 1947, and the surface area in the vicinity of the mine was -
examined in 1949 by R. U. King,

The mine is developed by a shaft which has been intersected by an adil
at the first level, The extent of the workings is unknown,.

The Snowbound mine explores several quartz veins containing golde
sllver, and lead, The country rock consiste of Precambrian augen gneiss,
The radioactivity ranges from less than 0,001 percent equivalent

uranium in the augen gneiss to about 0.007 percent equivalent uranium in
an guriferous quartz vein cut b'y the adlt. A sample of:goldnquar%z vein,
50 feet 8, 40° W. of the sump in the adit contained 0,006 percent uranium.

Wilson beryl prospect.——The Wilson beryl prospect (37) is a mile and
a half east of Gold Hill in the 3} sec. 7, T. 1 N., R, 71 W. The prospect
was examined for uranium in 1947 by X, G. Brill, Jr. Workings consist of
an upper and lower pit.

The country rock consists of Precambrian biotite granite gneiss,
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The Wilson beryl prospect is a distinctly zoned pegmatite about 10
feet wide by 200 feet long, trending N. 30° W, The south contact alone is
exposed and dips 42° N, The core of the pegmatite is 6 feet wide and
contains quartz, potash feldspar, small books of muscovite, and beryl, The
wvall zone consists of a quartz-feldspar intergrowth with a dark metallic
mineral and is 2 to 3 feet wide where exposed on the south side, Part of
the north wall zona is obscured by talus,

A sample of the granite from the south wall zone contains 0,005 per—
cent equivalent uranium and 0.002 percent uranium,

Yellow Pine mine.~-The Yellow Pine mine (38) is in sec, 20, T. 1 N,,

R, 71 W,, 3 miles southeast of Gold Hill, The dumps were examined for
radioactivity in June 1949 by T. S. Lovering and R. U, King, The mine
workings wers inaccessible,

" The following account of the Yellow Pine mine is from Lovering and
Goddard (1950, p. 247-249). The mine is developed by six levels, an under-
ground shaft, and several winzes., It is credited with an output of several
hundred thousand dollars worth of silver-gold ore,

The country rock is chiefly Beulder Creek granite, but there is some
pegmatite and aplite. The mine is near the Hoosier breccia reef, a major
northwest~trending structural feature of the area, The veins exploited
include the Yellow Pine, Hoosier breccia reef, Mud, Gray Copper, Vaucleuse,
and Michner, The chief ore minerals of the Yellow Pine vein are argentif-
erous galena and gray copper (freibergite (?)), with some sphalerite and
pyrite. The gangue is made up of glassy quartz and silicified wall rock.

No abnormal radicactivity was detected on either the ore minerals or

R L
B

" wall rocks on the dumps.
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Ward district

The Ward district is in the west-central part of Boulder County and
includes an area of about 12 square miles southwest of the Jamestown dis-
trict and west of the Gold Hill district,

The district includes the towns of Ward, Sunset, and Copper Reck.

The geology of the Ward district has besn described by Worcester
(1921) and Lovering and Goddard (1950, p. 202-206).

The Precambrian rocks exposed in the district consist of schists and
gneisses of the Idaho Springs formation and Silver Plume granite, The
Precambrian rocks are cut by stocks and dikes of Tertiary age that range
in composition from dlabase to alaskite. A stock of bostonite porphyry
crops out in the southern part of the dist{rict between Copper Rock and
Sunset.

The Livingston breccia reef, a northwest-trending silicifled fault
zone, passes through the district near its eastern border, At Copper Rm_:zk
there is a wide zone of fracturing and brecciation, extending along the
east side of the bostonite porphyry stock. The zone has a general northe
south trend and is over one-half mile wide by one mile long.

The ore deposits of the district are chiefly in northwest-trending -
pyritic lgold—silver veins, The chief mejals produced from the disirict
include gold, silver, and lead, but cepper, zinc, and tungsten have also

been mined. Some molybdenite and wolframite are noted in the deposits,
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Copper Rock area.——The Copper Rock area (39) in sec., 22, T. 1 N,,
R. 72 W., is about two miles east of Sunset., As the name implies, this
locality is easily identified by the conspicuously green copper stained
outcrop of about 200 square feet 100 feet north of the road leading from
Boulder to Sunset. The area was examined by C. B, Butler in Augnst 1950.

Copper-bearing porphyry dikes and a bostonlte porphyry stock intrude
brecciated biotite schis}y of the Idaho Springs formation. The schist is
chloritiged, sericitized, and silicified and is fractured and brscciated
near the contacts with the porphyry dikes,

A wide zone east of the bostonite stock has been unevenly mineral-
 ized, Pyrite and chalcopyrite are disseminated along fractures throughont
the brecciated rocks (Lovering and Goddard, 1950, p. 208). The close
spacing of the mineralized fractures—a few Iinches to more than a foobt=
gives a disseminated character to the mineral deposits in the G@ppér Rock
area., Ixposures are limited because much of the area is covered by slide
rocke

Abnormal radiocactivity was detected at this locality by car traversing .
Meter readings of the car-mounted geiger counter increased two=fold opposite
the outcrop. Badioactive material seems to be concentrated along frac—
tures in the dike rocks, Measurements made on the outcrop indicate the
radioactivity of the brecciated rocks is equivalent to a content of abous
0.005 percent uranium,

lois, Sunnyview, and Johanna claims.—~The Lois, Sumnyview, and Johanna

claime (40) are in the NW} sec. 1, To 1 N,, R. 73 Wo, in the Ward mining

district a quarber of a mile northwest of Ward, Bculdér County, The claims
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are owned by Miss N, L., Benson of Denver, Colorado., The property was
examined on August 14, 1950, by F. B. Moore, E, N, Hinrichs, and D. M.
Sheridan. The mine workings on the Lois claim consist of a 30=foot ine
clined caved shaft and a 70=foot tunnel,

Precambrian rocks exposed in the tunnsl on the Lols lode claim ine
clude biotite schist of the Idaho Springs formation and weatherzed Silver
Plume granite (fig. 7). Small pegmatites up to 2 inches in width are gen=
erally parallel to the fellatlon of the schist,

A two~inch copper=stained gougy zone is exposed in the back for about
10 feet from the breast of the tunnel, Gold is reported to occur with
pyrite in quartz veins in this area,

Radiocactivity above normal was not detected in any of the accessible
mine workings, on the dumps, or in the several prospect pits on the Lois,
Sunnyview, and Johanna claims, Samples of vein material from the Lois

claim submitted by the owner contained from 0,001 to 0.003 percent uranium,
Bouwlder County tungeten districs

The Boulder County tungsten district (Lovering and Goddard, 1950, ‘
pe 214-220), in the south-ceniral pari of Boulder County, extends in 8
southwesterly belt 1 %o 3 miles wide, from aboui four miles west of Boulder
t0 a mile wes$ of Nederland. This district has accounted for mosts of the
tungsten produced in Colorado.

Altitudes range from 6,000 feet to 9,000 fee} above sea lovel, The
district is drained chiefly by North and Middle Boulder Creeks,
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The eastern three-fourths of the district is in granite of the Boulder
batholith and the western part is largely in schist of the Idaho Springs

formation. Aplite and pegmatite form small intrusive bodies in both the
granite and the schist, The Precanbrian rocks are cut by dikes of monzonite
and andesite porphyry in the eastern and western extremities of the district,

There are two prominent sets of fractures in the district: a northwest
set, the more prominent of which are known as breccia reefs, and a less
persistent, thongh mors rumerous, northeast-trending set occupied by tungsten
veins, The vein.materlals consist chiefly of quartz and ferberite, but
iron, copper, silver, lead, and zinc sulfides are present, Scheelite is
an accessory mineral, though in a few veins it occurs in sufficient quan-
tity to be mined as ore, No pitchblende is known to occur in the vein de=
posits of the Boulder County tungsten district,

Significant radioactivity was noted at only two localities in the dis=
trict, although more than 130 mines and prospects and more than 5 miles of
breccia reef outcrop were examined for radicactivity, Radicactivity amounte
ing to 0.071 percent equivalent uranium is associated with ferberite in &
quartz vein at the Pueblo Belle mine, In the Wheelman tunnel radioa.eti‘ﬂty
assoclated with pegmatite amounts to 0,013 percent equivalent uranium,

Hurricans Hill dike,~-The Hurricane Hill dike (41) or brescia reef
extends from approximately three miles northwest of Tungsten, Colorado,.
lsou‘bhealstvard for 12 miles through Pine Cliff, Colorade, The locality
showh on figure 2 is approximately the northwestern extremity of the reef
in sec. 7, T. 1 8., Re 72 W, It is a pre~Laramide fault zone containing
silicified brecciated granite and disseminated hematite. It is from 10

to 20 feet wide, The reef was examined for radloactivity by T. S. Lovering
and R, U, King on June 13, 1949,
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The Hurricane Hill reef is siightly radiocactive in the vicinity of
the Barker Reservolir. The radicactivity amounts %o about three times thal
of the enclosing Boulder Creek granite and the schist of the Idaho Springs
formation. It is estimated that the radloactiviity is equivalent %o &
content\ of 0.008 percent uranium. Radicactivliiy traversing by C. R. Butler
on Augnst 9, 1950, of two miles of this reef, and of about 75 mine dumps
and pits on and adjacent to the reef in the vicinity of Tungsten indicates
no significant radioactivity other than that mentioned above.

Livingston dike.--The Livingston dike (42) or breccia reef is a
hematitic silicified breccla zone from 10 to 50 feet wide in granite and
schist, extending from near Gold Hill southeast for 15 miles, crossing
Boulder Creek 6 miles west of Boulder and continuing to the eastern flank
of the Front Range. For convenience the locality is shown in sec. 25,»

T. 1 N., Re 72 W0

Radioactivity traversing by C. R. Butler in August 1950 of about 2
miles of the Livingston brescia reef north of Boulder Creek and of 50 mine
dumps and pi%s on and near the reef showed abnormal radicactivisy only ab
the Pueblo Belle mine, The radioactivity is associated with a quariz veln
cutting the reef, and amounts to 0,017 percent equivalent uranium,

Primos mine.,~The Primos mine (43) is in sec. 12, Ta 1 8., R. 73 W.,
11 miles northwes: of Nederland, Colorado. Workings in the immediate area
include four inaccesslble shafis and rmmerous small trenches, adits, and
open cuts., The country rock is Idaho Springs schisy, injection gneiss,
and pegmatite., Much of the material on the dumps 1s bleached and irone
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stained. Small quantities of ferberite occur in white vein quarts and in
fine-grained, gray-banded quartz. No abnormal radiecactivity was observed
on the dumps of any of the mine workings.

Pueblo Belle mine.—~The Pueblo Belle mine (44) is in sec., 31, Te 1 N.,
R. 71 ¥., about six miles west of Boulder., The mine is ownsd by Mr, Merle
Potter, President of the Shattuck Chemical Company of Denver, Colorade.
Although the mine has been in operation within the past ten years, the
workings were caved and inaccessible at the time the mine was éxamined
by Cs R, Butler in August 1950.

Ore minerals, chiefly ferberite, occur in a pyritlc-guartz vein im
Boulder Creek granits, Radloactivlty was noted in the wall rock of a
surface trench along the vein, and also in cless association with ferberite
and gray cherty quartz on the dump., A channel sample of the wall rock
contained 0,008 percent equivalent uranium, but only 0,002 percent uranium.
A sample of veln material from the dump contained 0,071 percent equivalent
uranium and 0,005 percent uranium. The association of radiocactivity with
tungsten veins is rare in the Colorado Pront Range,

Whes. tunnel.~~4 radloactive pegmatite dike is exposed in the
Vheelman tunnei (45) seven miles by road west of Boulder. The property,
Jincluding the Paymaster, and Teddy Nos. 1, 2; and 3 claims, are in the
ﬁoulder County tungsten district, in sec, 31, Te 1 N., R, 71 W., Boulder
County. The property is owned by the M, C, Morrison estate and is under
option to Mr. C. W, Hickox of Boulder. The tunnel was mapped by D. G.
Wyant and G. B, Gott during September 1619, 1948 (Wyant, 1949a).
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The mine workings consist of a crosscut tunnel (Wheelman) 515 feet
long, and two drifits at right angles to the tunnel, totaling 150 feet in

length, No production is known from this mine,

The Wheelman tunnel penetrates Precambrian Boulder Creek granite
about 1} miles east of the eastern edge of the Boulder tungsten district,
and near a fracture system containing gold, silver, lead, and zinc veins
 (Lovering and Goddard, 1950).

The granite in the vicinity contains a network of quaritz-~mscovite
poegnatite dikes., An unidentified black mineral occurs in the pegmatites,
A fine-grained aplitic dike also cuts the granite, All the dikes ars preo-
sumably of Precambrian age, and probably £ill faulés and fractures in the
granite, They are irregular in shape and generally lack contimuity.

There are pro‘bé’bly three generations of faulting and fracturing: an
early stage followed by the quartz-pegmatite injection; a later stage
followed by the formation of carbonates, fluorite, and some vein quartz;
and third or post-mineral stage., The faulting is generally normal, and
offsets are small,

The pegmatite dike exposed in the drifts averages about 4 feet in
thickness. The dike strikes N, 75° to 80° W. and dips stseply northeast.

The average radloactivity of the Precambrian Boulder Creek granite
is equivalent to a content of 0,004 percent uranium; that of the aplite
and other quartz feldspar dikes and of some carbonate-~healed faults and
fractures equivalent to 0,005 percent uranium; and ths average radio-
activity of the main quartz-feldspar pegmatite dike equivalent to a con~
tent of 0.012 percent uranium, The uranium content of the rocks in the
Vheelman tunnel ranged from 0.001 percent in the Boulder Creek granite
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to 0.013 percent in the quarisz-feldspar-muscovite pegmatite. The resultis
of analyses of samples of the several rock types from the Wheelman tumel
indicate that not all of the radloactivity is due te uranium and that

thorium or other :éadica.ctive elements are present in small quantities,
Grand Island-Oariboun and Eldora districts

logation and general features.--The Grand Island-Caribou and Eldora
districts occupy the southwestern corner of Boulder County and form a
rectangular area from Nederland west to the Continental Divide, and from
Arapaho Peak south to the Gilpin County line. The area is well traversed
by roads so that most of 1t is accessible by car. Nederland, at the eastern
edge of the area, is 17 miles by road west of Boulder,

The districts include the mining camps of Caribou, Grand Island,
Cardinal, Hessie, and Eldora,

The topography is moderate in the esasiern part of the area to steep
and precipitous toward the western part. Elevations range from 8,200
feet at Nederland to over 13,000 fest ab&e sea level at the Continental
" Divide, The higher portions of the area have been glaclated and glacia.lv
waste material partly fills the east-trending valleys. Middle Boulder
Creek and its ‘Bributaries form the drainage flowing east through Nederland,

Geolozy.—The area is underlaln with Precambrian schist, gneiss, and
granite that has been intruded by stocks and dikes of late Cretacecus or
early Tertiary quartz monzonite.

The ore deposits consist of lead-sinc-silver veins and gold-telluride
veins chiefly within the quartsz monzonite but in places they occur in
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Precambrian rocks., The veins trend from northeast to east except in the
few ﬁia@és vhere the trend is north-northwest,

| Pitclfb.a.ende occurs in small quantities with argentiferous galena.
sphalerite, and pyrite on the lower levels of the Caribou mine.

Significan‘b radiocactivity is found ornly in the Caribou, Platteville,
and Shirley mines,

, Antietam mine and nearby shaft.--The Antistam mine and nearby shaft
(%) are in sec. ié, T 1 S., Ry 73 W., thres-quariers of a mile north of
Eldora, C@l@raé@. The mine consists of a 390-foot adlt at the contact of
Prescambrian quartz monzonlie gnelss and Idaho Springs schist, A drift,
355 faet from the po= 'I;al,, extends 105 feet southwest and 40 feet nor%heaa%
along & fault zone, This zone is 6 to 18 .:mchas wide and strikes N, 65
B. and dips 70° W. 4 one-quarter inch wide quartz-hematite veinie%,
striking N, 75° W, and dipping 65° SW., 125 feet from the portal is slight—
1y radicactive and contains an estimated 0,005 percent equivalent uranium,
but a cha.nne" samplo'assa;yed only 0.001 percen’ wranium. No other rad:!.a-
activity was not;ed in the m:me. on the dump, or at the caved shaft
approximately 300 feet southeast of the portal of the Antietam mi.no.

Aram‘e Gem ﬁine.—-’ﬂhe Arapahce Gem mine (47) is in sec, 20, T. 1
S., Re 73 ﬁ.. southwest of Eldora, It is aiso known as the Swathmors 1
mine. Accéésibie workings consist of 420 feet of tunnel, Veins of' pyrite
in vuggy quartz cut Idaho Springs schist and quarsz monzoni'%g gneiss,
Bastin and Hill (1917, p. 188=189) report provable roscoelite and molyb~ .
denite in the ore. YNo radiocactivity was dé%ec*bed in the acc@ssiblé mine
workings,
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Blusbird sroup of mines,——The Bilusvird group of minos (48) is in sec.

2, 7. 1 8., R, 73 W., on the wes} side of Norih Boulder Creek abou’ 2%
miles norihwess of Nederland, Coloradn, Two tunnels-—~the Bluebird and
the Bravo——are conneched bty 800 feet of drifés and inclined crosscuts,

A 70-foot adii opens to the surface 100 feel north of the porial of the
Bravo tunnel. There are mmerous flat-lying siopos along the underground
workinge, The southern part of the workings are in Boulder Creek granite
and the northern part cut Precambrian pegmailte, lenses of Idaho Springs
schist, and a small dike of andesi%e porphyry. Quartz-sulfide veins,
one-half to 18 inches thick, strike N, 70° E, and aip 15° to 28° SE. The
veins consist mostly of quartz, in crysjals as mach as one inch in
diameter, Galena, chalcopyrite, malachite, specaiarite, and barite occur
in voggy openings in the veins, The quaris-sulfide xrei.ns were not radio=
active, Radioactivity was found in a body of coarse~grained biotite-rich
potash feldspar-quariz pegmatite at a point 240 feet fre;m the portal of
the Brave tunnel along a erosscut to the Bluebird "mnnehl. A channel
sample assayed 0,004 percen’ uranium compared to 0.032 percent equivalent
uraniur indiecating that much of the radioactivity probably is caused by
thorium or other radioactive elements in the pegmatite.

Caribou mine.,~~The Caribon mine (49) is about five miles northwest
of Nederland, Colorado, in secs, 8 and @ of 7, 1 S,, Be 73 W., in the
Grand Island mining district. 4 graded dir} road from Nederland provides
access to the Caribou mine and vicinity. The Idaho tumel, the main
entrance to the mine, is about 9,700 feet above sca lovel; the collar of

the Caribou shafi is at an altitunde of about 10,100 feet., The topography
ax vegetationare typical of unglaciated areas in the Front Range.
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The Caribou mine consisis of a 3,645-foot adit, known as the Idaho
tunnel (50C level), connecting with the 1,100-foo% inclined Caribou shaft,
and about 7,000 feet of drifts on flve levels above and nine levels below
the Idaho tunnel (King, 1950b; Moore, Davender, and Kaiser, 1954).

Originally the Caribou and other mines of the district were worked
for silver and lead, Ore has beer produced intermittently from the date
of discovery, about 1869, until 1928, No production was recorded from
1928 to 1945, The mine dvmps were found to be radioactive by Mr. G. C.
Ridland in 1945, and rehabilitation of old workirgs was started. In 1948
pitchblende was found on the 1,040 level of the mine (Ridland, 1950).

In the vicinlty of the Caribou mine, Precambrian metamorphle and
igneous rocks have been intruded by stocks of Teriiary monzonite. The
Caribou mine is in one of these intrusive bodies, the Caribou stock (Bastin
and Hill, 1917, pe 42-49). The Caribou stock 1s composed of rocks that
grade from porphyritic monzonite to diorite, Monzonite exp:::sed in the
mine consist¢s of a dark-gray, medium~grained, felsitic matrix and abune
dant phenocrysts of plagloclase, orthoclase, augite, and biotite,

The stock is cut by mumerous faul$¢s and fractures, but the amounts
and directions of the displacements cannot be determined, Scattered, ir-
regular zones of soft, friable, decomposed porphyry parallel some of the
faults, fractures, and veins,

Two prominent sets of quartz—carbonate veins cut the monzonite porphyry
in the Caribou district. They intersect at atout 45 degrees and for the
most part occupy fauli fissures, The velns having a northeasterly sirike
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and steep northerly dip (the No Name and Silver Dollar veins) are generally
more persistent and may be traced to greater depths than the velins that
strike east and dip steeply to the north (the Caribow, Poorman, and Radium
veins), Te No Name vein strikes N, 50° E. and dips %0° %o 85° N. fThe
Radium veln branches from the No Name vein, sirikes east, and dips from
70° N, to 80° S,

The relationship between the Caribou and Pooiman veins and the Radium
vein is not clearly undersiood, In the upper levels of the mine, the
Caribou veln joins the No Name vein at an angle of about 35 degrees and
on the 1,040 level of the mine the Radium vein branches to the east from
the No Name vein, On the 1,040 level slickensides and gouge are found
on the footwall of the No Name vein and one to 10 fee} of highly fractured
rock at the hanging wall, The grooves and striations of the glickensides
are predominanily horizontal, The relative direction of movement of the
walls is no% cleav,

The ore deposiis of the Caribou.mine are found at or near the inter-
section of the easi-$rending and the northeasi-trending veins, Hydrothermal
alterationr of the monzonite adjacent to the Caribou and No Name veins has
produced zones, from a few inches to as much as 10 feet %thick, of light=
gray, bleached, soft, friahle rocik. Thin hard ribes of silicified monzonite
stand out prominenily in the alj{ered zones,

The mineral content of the Caribou and No Name veins is similar,
Galena and asphalerite are the principal ore minerals; marmatite and ruby
silver are present in subordinate amounts., The gangue consists of quartsz,
dolomite, and gouge. Locally the veins contain vugs lined with crystals
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of quartz, dolomite, and sphalerite, Rarely, native wire silver is found
in small lenticular vugs. In some places, the No Name vein 1s composed
solely of massive fractured dolomite,

The Radium vein is similar in mineralogy and hydrothermal alteration
to the No Name and Caribou veins, but in addition carries appreciable quan—
tities of pitchblende, Most of the pitchblende iﬁ a sooty black powder
mixed with fine~grained pyriite and bdlack gouge. This material is general~
ly found in a well-definsd streak up to one inch wide, though rarely up
to six inches wide, along the footwall of the vein. At places the stresk
- is split, one portion of 1t crossing the veln and dying out in the hanging
wall or returning to the footwall, and the other part continuing along the
footwall,

Some of the pitchblende occurs as so0lid lenticular masses up 0 a
foot in langth. These bodles are irregularly distribubed along the vein
and are particularly abundant immediately below the 1,040 level. Appre~
. clable quantities of pitchblende occur in the Radium veln along the east
drift, 68 to 138 feet from its junction with the No Neme vein (fig. 8).

In addition, a drift at about the 1,054 level exposed some pitchblende,
Radioactivity decreases sharply in the vein where it is exposed in a
raise between 50 and 70 feet above the 1,040 level, However, a winze
on the vein, driven in March 1950, 1= reported to have cut small scat-
tered lenses of massive pitchblende in the first 40 feet of workings,

At the 1,040 level the uranium-bearing ore shoot in the Radium
vein is known to extend for 70 feet along the sirike, and for about 100
feet along the dip of the vein., Samples, taken from this ore shoof,
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contained from 0,001 to 1.23 pemént wraninm, The distribution of massive
pitchblende within this arsa 18 erratlec, and the individusl lenses or pods
are separated by distances as great as 30 feet. The sooty plichblende bas
a more uniform distribution. Low-grade (less tham 0,008 percen’ uranium)
parts of the veln are as much as 10 feet in extent. In places beyond the
1imits of the ore shoos, indlvidual assays indlicate that the vein material
containg as mich as 0,5 percent uwranium,

Study of the chemical assays suggesis that the uranium content appears
to vary directly with the copper, lead and silver conten}, and inversely
with the =zinc content.

There may be sufficient silver, lead, zinc, and copper in the vein to
meke 1% sconomically minable and thers is a definite possibility of ine
creasing reserves of these metals by exploration, either by drilling or
drifting on the vein, -

Further study of the distribution of the zinc, copper, and silver
velues in relation to the uranium values in the Radium vein and assoclated
studies of the distribution of the minor element content, may ald in de~-
limiting veins or paris of velns favorable for uranium deposite.

Congo Chief mine.—The Congo Chief mine (50) is in sec, 4, T. 1 S.,
R. 73 W., half a mlile northeasi of Caribou. The mine is in Idaho Springs
schist near the contact with Boulder Oreek granite %o the east and the
contact with monzonite of the Caribou stock to the west, The mine worke
ings consist of a shaft of unknown depth which counld not be entered. The
dumps were examined by D, M, Sheridan and E. K. Hinrichs in September 1950,

Vein materiel from the dump contained galena, sphalerile, and copper—stalned
quartz-carbonate gangue., No radicactivity was noted on the dump.
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Denver Group mine.—The Demver Group mine (51) is in sec. 7, T. 1
8., R. 73 W., one—eighth mile southwest of Grand Island. The mine was
worked from a tunnel—accessidble for 1,135 feet-——driven in a small
monzonite stock (fig., 9). Three veins ranging in width from 6 inches to
3 fest are exposed in the tunnel, They contain minor amounts of pyrite
and chalcopyrite ir quartz and carbonate gangue. No abnormal radiocactivity
was observed in the tunnel.

Enterprise, Gold Dust, Villege Belle, and Bird's Nest mines,--Four
mines, the Enterprise, Gold Dust, Village Belle, and Bird's Nest (52)
are closely grouped in sec. 20, T. 1 8., Re 73 W., half a mile southwest
of Eldora. Mine workings consist of a few lmndred feet of shafts and
about 500 fest of adlts and drifts, for the most part inaccessidble, The
country rock in the area of the mines is Idaho Springs schist, injection
gnelss, and pegmatite, The veins, one-half to six inches wide, which fill
fissures in shear zones, contain quartz, pyrite, carbonates, and gold
tellurides in small amounts. No radioactive material was found on the
dumps or in the accessible workings of these mines,

Fourth of July mine,~-The Fourth of July mine (53) is in sec. 3k,
?. 1 N,, R, 74 W., on the north fork of Middle Boulder COreek about four
miles northwest of Grand Island. Veins two to 12 inches wide of pyrite
and hematite cut Idaho Springs schist and Swandyke hornblende gneiss
(fig. 10). Pegmatite and pink quartzite are exposed in places in ths mine
and chlorite occurs in the wallrock adjacent to the veins, No radiocactivity

wvas detected in a traverse of 3,000 feet of mine workings or on the dump.
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Golden Reward mine.~-The Golden Reward mine (54) is in ses. 135,

To 1 8., R. 73 W., about two miles northsast of Eldora, The country rock
le Idaho Springs schis$ intruded by Precambrian granlte pegmatite and a
Tertiary (?) mafic porphyry dlke, There are 322 feet of accessible worlke
ings in the mine, A one- o two-inch iron-stained vein, consisting of
pyrite in vuggy quariz, 205 feet from the poral, is slighily radloactive
(0.01 percent equivalent uranium), but containsed no visible mineral., A
sample across the veln contained 0,001 persent uvranium. XNo other areas
of radloactivity were nojed in the mine.

Great Northern mine.--The Great Northera mine (55) is in sec. 5, T. 1
5., Bs 73 W., half a mile north of Caribou. The abandoned shaft of the
mine is at the contact of Idaho Springs schilst and monzonite. According
to Bastin and Hill (1917, p. 182) the vein consists of quariz, sphalerite,
chalcopyrite, galena, and copper carbonates, ZExamination of the dump re-
vealed no abnormal radiocactivity.

Mo tunnel,—~The Mogul tunnel (56) is 4in sec. 21, T. 1 8., R. 73 V.,
one-tenth of a mile south of Eldora, There are 2,500 feet of accessidble
workings (fig. 11). The country rock is mostly gnelss and schisi., Irone
stained fracture zones ranging in thickness from two inches to 24 inches,
contain veins of quartz, with calcite and pyrite. The mineralized frac—
tures strike about N. 80° E. and dip 70° to 80°. Roscoelite is intergrown
with the quariz or irregularly distributed in the ore, and"'.in places, gold
tellurides are visible (Lovering and Goddard, 1950, p. 197). One of the
fracture zones, cut by the tunnel, was slightly radioactive and is estimated
to contain 0,005 percent equivalent uranium. |
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Pandora mine,——The Pandora mine (57) is in 8ec. 5, To 1 Su, Re 73 W.,
one mile north ef Caribou. The shaft explores a vein im monzonite near
the contaet with Idaho Sprimgs schist. 3Bleached and iror-siained country
rock contains mineor amount® of pyrite. Only the dump was examined and
no abpormal mdiaacti'&ity was noted.

Platteville mine.—The Platteville mins (58) is in sec. 19, T. 1 8.,
R. 73 ¥W., two miles west of Eldora. The tumnnel 18 reported by H, B, Sims,
mining engineer, to be 400 feet long and, in the 200 fee’ that is acces-
gible, an lron-sbtalned vein zone one-half to two feet wide in monzonite is
exposed (fig. 12). The ore minerals consist of gold-silver tellurides with
pyrite in quarisz gangue, Sims states that a 500-pound sample from a branch
vein 230 feet from the portal contained 0.5 ounce gold, 6 ounces of silver,
and 8.9 pounde of uraniuvm. Only slight radioactivity esiimated te repre-
sent 0,005 percent equivalent uranium was detected in the accessible por=
tion of the tunnel,

Rosalind group of mines.--The Rosalind group of mines (59) is in sec.

16, . 1 S., R. 73 W., about one mile north of Zldora. The mines are along
the contact between Idaho Springs schist and Precambrian quartz monzonite
gneiss,

- The mine workings, some of which are inaccessible, include the Rosalind
and the Jasper tunnels, & 120-foot adit 350 feel S. 35° W. from the Jasper
tunnel, and an inaccessible adlt about 600 feel west—southwest of the 120
foot adit. With the exception of the Rosalind vein, which is reported to
have contained high-grade silver ore near the surface (Bastin and Hill,
1917, p. 189), the mines of the Rosalind greoup are bellieved to have beexn
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vorked for gold. Minor amounts of pyrite and eﬁl@mite with iron=-
stained vug@r quartz were n@teﬁ on the dumps., Ne a‘bn@ml radicactivity
was noted in any ‘of the mine workings nor on the mine dumps,

fay mines.—~The Shirley, May

Queen, X-Bay, and Hattie May mines (60) are in the MW} sec. 19, T. 1 S.,
R. 73 W., 2 miles west of Tldora, The mines are in a Tertiary (?) mon-
zonite stock near its contact with Prscambrian Idahe Springs schist., The
Shirley mine consists of an adit 620 feet long, three raises, and ten
small stopes _(fig. 13).

The drif¢ between 300 and 600 feet from the portal exposes a silicie-
fied, iron-stained vein zons, six inches to three feet wids, which strikes
abous N, 30° E, and dips 5®° SE. The veln ¢one is made up of gray or black
cryptocrystalline quartz in parallel to subparallel veinlets ranging from
a knife edge to one foot in thickness and thin veinlsts of pyrite. The
vein zone fingers out into discontinuous stringers near the iwo-compartment
raise and near ths face of the drifs,

Al$ered monzonite flanks the vein zone. In most places along the
hanging wall and the footwall, thers is an inner silicified layer, three
inches to two feet thick, and an outer, yellow-green, friable, argillized
layer, six inches to five fest thick, Te thickness of these altered
layers is controlled by the extent and d&m of brecciation adjacent to
the vein zone., The argillized and silicified monzonite is erisscrossed
by irregular veinleis of pyrite and cherty quardsz.

Radioactive material occurs in seven areas ranging from swo to 12
feet in length within a distance of 338 feet along the drifs, The radio=
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active material is localized in quartz vuge thalt are coated with sooty
material. Most of the vugs are on the hanging wall side of the vein zone,
but a few are irregularly distributed from hanging wall to footwall,

¥o uranium minerals have besn identified in samples from the Shirley
mine, Samples of the radicactive part of the vein contained from 0,001
to 0.034 percent uranium. The radioa@il;ivi%y of these samples, ranging
from 0.009 te 0.072 percent equivalent uranivm, i8 as much as ten times
the uranium content. This excess of radiocactivily was determined by J, N,
Rosholt, Jr., of the Geological Survey to be caused by the presence of
abnormal amounts of disintegration products of uranium,

The adits of the May Queen, X-Ray, and Hattie May mines are inacces-
sible. Oxne abrormelly radicactive specimen was found on the X~Ray dump,
149 feet above the Skirley adlt., It contained 0.01l4 percent equivalent
uranium but only 0,001 percent uwranium., XNo abnormal radicactivity was
noted on the dumps of the May Queen and Hattie May mines,

Terror-Roseberry mine,~-~The Terror-Roseberry mine (61) is in the
SW} see. 21, To 1 S., R. 73 W,, half a mile southeast of Eldora. The
workings consist of a vertical shaft about 200 feet deep, an adit about
700 feet long, and short crosscuts. The adlt connects with the shaft at
a depth of 130 feet. The country rock is schis}{ of the Idaho Springs
formation with local facles of injection gneiss and pegmatite. The northe
east-striking mineralized shear zone contains quartz, pyrite, and gold
telluride. Radioactivity was noted along the adit at two places. Channel
samples cut across the vein at the radiocactive places assayed 0,001 and

0,002 percent uranium. The radioactivity was equivalent to a content of
0.008 and 0,042 percent uraniumy-respeetivelyer .,
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Up~to-date mine.~—The Up-to-date mine (62) is in sec. 6, T. 1 S.,
R. 73 W., about one mile west-northwest of Caribeon. The country rock
is Tertiary (?) monsonite with masses of diorite amd hornmblendite. The
main workings of the Up~do-date mine consist of an adl$ 1,900 fest long
(Bastin and Hill, 1917, p. 178-179). The adit was inaccessible at the time
of the examinatien in September 1950. Galena, chaleopyrife, and pyrite
are associated wiih quar$z, calcite, and siderite (?) in the veln ma%erial
on the dumps, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>